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5HFHQW DGYDQFHV LQ SDVVLYH VDIHW\ DQG DFWLYH VDIHW\ WHFKQRORJLHV KDYH JUHDWO\
FRQWULEXWHG WR D UHPDUNDEOH GHFUHDVH LQ WUDI¿F IDWDOLWLHV KRZHYHU WKH QXPEHU RI URDG
DFFLGHQWVUHPDLQVKLJK0RUHRYHULQDQDJHGVRFLHW\DFFLGHQWVLQYROYLQJHOGHUO\GULYHUVDUH
LQFUHDVLQJ HYHU\ \HDU GXH WR WKHLU GHFOLQHG SK\VLFDO DELOLW\ LQ WHUPV RI UHFRJQLWLRQ DQG
GHFLVLRQPDNLQJ )RU LQVWDQFH WKH HIIHFWLYH YLVLELOLW\ UDQJH IRU HOGHUO\ GULYHUV LV QDUURZHU
WKDQ WKDW IRU \RXQJ GULYHUV%DVHG RQ D GULYLQJ WHVW RI D IRUZDUG FROOLVLRQZDUQLQJ V\VWHP
XVLQJ D GULYLQJ VLPXODWRU LW ZDV IRXQG WKDW WKHUH DUH PDQ\ HOGHUO\ GULYHUV ZKR FDQQRW
UHFRJQL]H WKHFROOLVLRQZDUQLQJ VRXQGSURGXFHGE\ WKHGULYHU DVVLVWDQFH V\VWHP0RUHRYHU
HYHQZKHQVRPHRIWKHPUHFRJQL]HWKHFROOLVLRQZDUQLQJVRXQGWKH\FDQQRWEUDNHLQWLPHWR
UHDFW WR D FULWLFDO VLWXDWLRQ 7KHVH IDFWV LQGLFDWH WKDW LQ FULWLFDO VLWXDWLRQV DQ DXWRQRPRXV
GULYLQJ V\VWHP LV RQH RI WKH SURPLVLQJ VROXWLRQV WR SUHYHQW FROOLVLRQV LQYROYLQJ HOGHUO\
GULYHUV 7R LPSURYH WKHLU GHJUDGHG GULYLQJ SHUIRUPDQFH WKLV UHVHDUFK SURMHFW DLPV DW
FRQVLGHUDEO\ LPSURYLQJURDGVDIHW\E\DOORZLQJDXWRQRPRXVGULYLQJFRQWURO LQWHUYHQWLRQ LQ
WKH ODVW IHZ VHFRQGV EHIRUH DQ DFFLGHQW 7R DVVLVW VDIH GULYLQJ WR SUHYHQW DFFLGHQWV E\
FRPSHQVDWLQJ IRU KXPDQ HUURU ZLWK LQWHOOLJHQW YHKLFOH WHFKQRORJLHV LQWHUYHQWLRQ E\
DXWRQRPRXVGULYLQJV\VWHPVVXFKDVHPHUJHQF\EUDNLQJDQGVWHHULQJDVVLVWKDVEHFRPHRQH
RI WKH SURPLVLQJ WHFKQLFDO VROXWLRQV 7KLV SDSHU GHVFULEHV DXWRQRPRXV GULYLQJ LQWHOOLJHQFH
V\VWHPV IRU FROOLVLRQ DYRLGDQFH +HUH WKLV SDSHU IRFXVHV RQ D GULYLQJ VFHQDULR LQ ZKLFK
GULYHUV QHHG WR QHJRWLDWLQJ SHGHVWULDQ 7KH DXWRQRPRXV GULYLQJ LQWHOOLJHQFH V\VWHPV DUH
GHVLJQHG Eȥ WKH DSSOLFDWLRQ RI SRWHQWLDO ¿HOG WKHRU\ DQG WKH SRWHQWLDO ILHOG IXQFWLRQ DQG
SRWHQWLDO SDUDPHWHUV DUH GHWHUPLQHG E\ H[SHUWLVHG GULYLQJ EHKDYLRU )LQDOO\ WKH
HIIHFWLYHQHVV RI WKH SURSRVHG VȥVWHP LV YHUL¿HG Eȥ FRPSXWHU VLPXODWLRQV DQG GULYLQJ
H[SHULPHQWVXVLQJDPLFURVFDOHHOHFWULFYHKLFOH
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ཱྀࡣ  ே࡜  ே࡟  ே௨ୖࡣ⮬ື㌴ࢆᡤ᭷ࡋ࡚࠸ࡿࡇ࡜࡟࡞ࡿ 㸬ࡇࡢࡼ࠺࡟ᡃ
ࡀᅜ࡛ࡣᗈࡃ⮬ື㌴ࡀᬑཬࡋ㸪⏕άࡢ୍㒊࡜࡞ࡗ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪ࡑࡢ୍᪉࡛㸪஺㏻
஦ᨾࡢከⓎࡀ῝้࡞ၥ㢟࡜ࡋ࡚ᣲࡆࡽࢀࡿ㸬ࡑࡇ࡛㸪ᮏ⠇࡛ࡣ㸪஺㏻஦ᨾࡢⓎ⏕≧ἣ
࡟ࡘ࠸࡚㏙࡭ࡿ㸬 



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)LJ  7UDQVLWLRQRIWKHQXPEHURIFDUSRVVHVVLRQ
➨ 1 ❶  ᗎㄽ  
 
 ஺㏻஦ᨾⓎ⏕≧ἣ 
ᅗ  ࡟ᡃࡀᅜࡢ஺㏻஦ᨾⓎ⏕௳ᩘཬࡧ㈇യ⪅ᩘ㸪Ṛ⪅ᩘࡢ᥎⛣ࢆ♧ࡍ 㸬㏆ᖺ
ࡢᡃࡀᅜ࡟࠾ࡅࡿ஺㏻஦ᨾⓎ⏕௳ᩘ࡜஺㏻஦ᨾ࡟ࡼࡿṚയ⪅ᩘࡣῶᑡഴྥ࡟࠶ࡿ㸬ᖹ
ᡂ  ᖺ୰ࡢ஺㏻஦ᨾ࡟ࡼࡿṚ⪅ᩘࡣ  ே࡛࠶ࡾ㸪 ᖺ㐃⥆ࡢῶᑡഴྥࢆ♧ࡋ࡚
࠸ࡿ㸬ࡇࢀࡣ㸪ࣆ࣮ࢡ᫬㸦᫛࿴  ᖺ㸻 ே㸧ࡢ  ๭௨ୗ࡛࠶ࡾ㸪᫛࿴  ᖺ௨㝆
ึࡵ࡚  ேࢆୗᅇࡗࡓ㸬ࡲࡓ㸪ᖹᡂ  ᖺ࡟㐣ཤ᭱ᝏࢆグ㘓ࡋࡓ஺㏻஦ᨾⓎ⏕௳ᩘ
ཬࡧ㈇യ⪅ᩘࡶ㸶ᖺ㐃⥆࡛ῶᑡࡋ࡚࠾ࡾ㸪Ⓨ⏕௳ᩘࡣᖹᡂ㸲ᖺ௨᮶  ᖺ᣺ࡾ࡟  ୓
௳ࢆୗᅇࡗࡓ᫖ᖺࡼࡾ᭦࡟ῶᑡࡋࡓ 㸬ࡲࡎ㸪஺㏻஦ᨾ࡟ࡼࡿṚ⪅ᩘࡢ᥎⛣࡟ὀ┠ࡍ
ࡿ࡜㸪ࡑࢀࡲ࡛஺㏻஦ᨾⓎ⏕௳ᩘ࡜ᖹ⾜ࡋ࡚᥎⛣ࡋ࡚࠸ࡓࡶࡢࡀ㸪ᖹᡂ  ᖺࡼࡾ㸪Ⓨ
⏕௳ᩘ࡜ࡣ㛵ಀ࡞ࡃῶᑡഴྥࢆ♧ࡋ࡚࠸ࡿ㸬ࡇࢀࡣ㸪ࢩ࣮ࢺ࣋ࣝࢺ╔⏝⋡ࡢቑຍ ࡸ㸪
་⒪ᢏ⾡ࡢⓎᒎ㸪ࡑࡋ࡚㸪஦ᨾⓎ⏕᫬࡟⿕ᐖࢆ᭱ᑠ㝈࡟ᢚ࠼ࡿ⾪✺Ᏻ඲ᢏ⾡ 3DVVLYH
6DIHW\ࡢⓎᒎࡀ㉳ᅉࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ 㸬୍᪉㸪஺㏻஦ᨾⓎ⏕௳ᩘཬࡧ㈇യ⪅ᩘ
࡟ὀ┠ࡍࡿ࡜㸪ࡇࡕࡽࡶᖹᡂ  ᖺᗘࡼࡾῶᑡഴྥ࡟࠶ࡿ㸪ࡇࡕࡽࡣ㸪ἲ௧ࡢཝ⨩໬
࡟క࠺Ᏻ඲ព㆑ࡢྥୖࡸ㸪⮬ື㌴ࡢ༴㝤ሙ㠃Ⓨ⏕ࢆᢚṆࡍࡿண㜵Ᏻ඲ᢏ⾡ $FWLYH
VDIHW\➼ࡢᢏ⾡ࡢⓎᒎࡀ㉳ᅉࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬  


)LJ  6WDWLVWLFDOGDWDRIWUDIILFDFFLGHQWVLQ-DSDQ
➨ 1 ❶  ᗎㄽ  
 
 ᖺ㱋ᒙู஺㏻஦ᨾṚ⪅ᩘ 
ᅗ  ࡟ ᖺ㱋ᒙูࡢ㈇യ⪅ᩘࡢ᥎⛣ࢆ♧ࡋ㸪ᅗ  ࡟ ᖺ㱋ᒙูṚ⪅ᩘࡢᵓᡂ⋡
ࢆ♧ࡍ 㸬ᅗ  ࡼࡾ㸪㈇യ⪅ᩘࢆᖺ㱋ᒙู࡟ὀ┠ࡍࡿ࡜㸪 ṓ௦㸦ᵓᡂ⋡ 㸣㸧
ࡀ᭱ࡶከࡃ㸪ḟ࠸࡛  ṓ௦㸦ྠ 㸣㸧㸪ⱝ⪅㸦㹼 ṓ㸧㸦ྠ 㸣㸧ࡢ㡰࡜࡞ࡗ
ࡓࠋቑῶᩘࢆ๓ᖺ࡜ẚ㍑ࡍࡿ࡜㸪 ṓ௦ࢆ㝖ࡃ඲࡚ࡢᖺ㱋ᒙ࡛ῶᑡࡋ㸪ࡑࡢ୰࡛ࡶⱝ
⪅㸦๓ᖺẚ㸫 ேࠊ㸫㸣㸧ࡀ᭱ࡶῶᑡࡋࡓ㸬ⱝ⪅ࡢ㈇യ⪅ᩘࡣ㸪᫛࿴  ᖺ௦๓
༙࠿ࡽቑຍഴྥࢆ♧ࡋ㸪ᖹᡂ㸰ᖺ௨㝆ࡣ࡯ࡰᶓࡤ࠸࡛᥎⛣ࡋࡓᚋ㸪 ᖺࢆࣆ࣮ࢡ࡟ῶ
ᑡ㸦ᖹᡂ  ᖺࡢ  ಸ㸧ࡋ࡚࠸ࡿ㸬୍᪉ࠊ ṓ௦㸪㹼 ṓཬࡧ㧗㱋⪅㸦 ṓ௨
ୖ㸧ࡢ㈇യ⪅ᩘࡣ㸪㧗࠸Ỉ‽㸦ࡑࢀࡒࢀྠ  ಸࠊྠ  ಸཬࡧྠ  ಸ㸧࡟࠶ࡿ㸬 


)LJ  7UDQVLWLRQRIWKHQXPEHURIFDVXDOWLHVFDWHJRUL]HGE\GULYHUVDJH

ḟ࡟㸪ᅗ  ࡼࡾ㸪Ṛയ⪅ᩘࢆᖺ㱋ᒙู࣭⿕ᐖ⛬ᗘู࡟ὀ┠ࡍࡿ࡜㸪㧗㱋⪅ࡢᵓ
ᡂ⋡ࡣࠊ㍍യ⪅࡛ࡣ 㸣࡛࠶ࡿࡢ࡟ᑐࡋ࡚㸪㔜യ⪅࡛ࡣ 㸣ࠊṚ⪅࡛ࡣ༙ᩘ௨ୖ
ࡢ 㸣࡜࡞ࡗ࡚࠾ࡾ㸪⿕ᐖ⛬ᗘࡀ῝้࡟࡞ࡿ࡯࡝㧗㱋⪅ࡢᵓᡂ⋡ࡀ㧗ࡃ࡞ࡗ࡚࠸ࡿ㸬
㔜യ⪅ᩘཬࡧ㍍യ⪅ᩘ࡟ࡘ࠸࡚㸪ቑῶᩘࢆ๓ᖺ࡜ẚ㍑ࡍࡿ࡜㸪㔜യ⪅ᩘࡣ඲࡚ࡢᖺ㱋
ᒙ࡛ῶᑡࡋ࡚࠾ࡾ㸪ࡲࡓ㸪㍍യ⪅ᩘࡣ  ṓ௦ࢆ㝖࠸ࡓ඲࡚ࡢᖺ㱋ᒙ࡛ῶᑡࡋ࡚࠸ࡿ㸬
㍍യ⪅ࡢ࠺ࡕ㸪ⱝ⪅㸦๓ᖺẚ㸫 ேࠊ㸫㸣㸧ࡀ᭱ࡶῶᑡࡋ㸪ḟ࠸࡛  ṓ௦㸦ྠ
㸫 ேࠊ㸫㸣㸧ࡢ㡰࡜࡞ࡗࡓ㸬㐣ཤ  ᖺ㛫ࡢ᥎⛣ࢆࡳࡿ࡜㸪㍍യ⪅඲య㸦ᖹᡂ
 ᖺࡢ  ಸ㸧ࡣ  ᖺࢆࣆ࣮ࢡ࡟ῶᑡഴྥ࡟࠶ࡿࡀ㸪୰࡛ࡶⱝ⪅㸦ྠ  ಸ㸧ࡣ⣙
➨ 1 ❶  ᗎㄽ  
 
 ศࡢ  ࡲ࡛ῶᑡࡋࡓ㸬ࡲࡓࠊ㔜യ⪅㸦ྠ  ಸ㸧ࡣ඲య࡛  ศࡢ  ࡲ࡛ῶᑡࡋࡓࡀ㸪
㧗㱋⪅㸦ྠ  ಸ㸧ࡣ㧗࠸Ỉ‽࡟࠶ࡿ㸬 


)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHVDQGFDVXDOWLHV 
FDWHJRUL]HGE\GULYHUVDJH

 ≧ែู஺㏻஦ᨾṚ⪅ᩘ 
ᅗ  ࡟ ≧ែูࡢ஺㏻஦ᨾ㈇യ⪅ᩘࡢ᥎⛣ࢆ♧ࡋ㸪ᅗ  ࡟ ≧ែู஺㏻஦ᨾ㤳
┦⪅ᩘࡢᵓᡂ๭ྜࢆ♧ࡍ 㸬ᅗ  ࡼࡾ㸪㈇യ⪅ᩘࢆ≧ែู࡟ὀ┠ࡍࡿ࡜㸪⮬ື㌴
஌㌴୰㸦ᵓᡂ⋡ 㸣㸧ࡀ  ๭௨ୖࢆ༨ࡵ᭱ࡶከࡃ㸪ḟ࠸࡛⮬㌿㌴஌⏝୰㸦ྠ 㸣㸧㸪
஧㍯㌴஌㌴୰㸦ྠ 㸣㸧ࡢ㡰࡜࡞ࡗࡓ㸬ቑῶᩘࢆ๓ᖺ࡜ẚ㍑ࡍࡿ࡜㸪඲࡚ࡢ≧ែ࡛
ῶᑡࡋ࡚࠾ࡾ㸪୰࡛ࡶ⮬㌿㌴஌⏝୰ࡣ㸪ῶᑡᩘ඲య㸦 ே㸧ࡢ⣙  ศࡢ  ࢆ༨ࡵ
ࡿῶᑡ㸦๓ᖺẚ㸫 ேࠊ㸫㸣㸧࡜࡞ࡗࡓ㸬㐣ཤ  ᖺ㛫ࡢ᥎⛣ࢆࡳࡿ࡜㸪࠸ࡎ
ࢀࡶᖹᡂ 㹼 ᖺࢆࣆ࣮ࢡ࡟ῶᑡഴྥ࡟࠶ࡿࡶࡢࡢ㸪Ṍ⾜୰㸦ᖹᡂ  ᖺࡢ  ಸ㸧
ࡣ  ᖺ๓ࡢ  ๭㏆ࡃ࡜᭱ࡶ㧗࠸ᣦᩘ࡛࠶ࡿ㸬 
ࡲࡓ㸪ᅗ  ࡼࡾ㸪Ṛയ⪅ᩘࢆ≧ែู࣭⿕ᐖ⛬ᗘู࡟ὀ┠ࡍࡿ࡜㸪⮬ື㌴஌㌴୰
ࡣࠊ㍍യ⪅ࡢ  ๭௨ୖ㸦ᵓᡂ⋡ 㸣㸧㸪Ṛ⪅ࡢ  ๭௨ୖ㸦ྠ 㸣㸧ࠊ㔜യ⪅ࡢ  ๭
㏆ࡃ㸦ྠ 㸣㸧࡜ྛ⿕ᐖ⛬ᗘ࡛ከᩘࢆ༨ࡵ࡚࠸ࡿ㸬ࡲࡓࠊṌ⾜୰ࡣ㍍യ⪅ࡀ  ๭௨
ୗ㸦ྠ 㸣㸧࡛࠶ࡿࡢ࡟ᑐࡋ࡚㸪㔜യ⪅࡛ࡣ 㸣㸪Ṛ⪅࡛ࡣ 㸣ࢆ༨ࡵ㸪⿕ᐖ
➨ 1 ❶  ᗎㄽ  
 
⛬ᗘࡀ῝้࡟࡞ࡿ࡯࡝Ṍ⾜୰ࡢᵓᡂ⋡ࡀ㧗ࡃ࡞ࡾ㸪⮴Ṛ⋡ࡶ඲యࡢ  ಸ࡜㧗࠸㸬㍍
യ⪅ᩘཬࡧ㔜യ⪅ᩘࡢቑῶᩘࢆ๓ᖺ࡜ẚ㍑ࡍࡿ࡜㸪඲࡚ࡢ≧ែ࡛ῶᑡࡋ࡚࠾ࡾ㸪୰࡛
ࡶ㍍യ⪅ࡣ⮬ື㌴஌㌴୰㸦๓ᖺẚ㸸 ே㸪ࡀ㸪㔜യ⪅ࡣཎ௜஌㌴୰㸦๓ᖺ
ẚ ே㸪㸣㸧ࡢῶᑡᖜࡀ᭱ࡶ኱ࡁ࠸㸬 


)LJ  7UDQVLWLRQRIWKHQXPEHURIFDVXDOWLHVFDWHJRUL]HGE\URDGXVHUW\SH


)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHVDQGFDVXDOWLHV
 FDWHJRUL]HGE\URDGXVHUW\SH

➨ 1 ❶  ᗎㄽ  
 
 Ṍ⾜⪅ࡢἲ௧㐪཯ูࡢ≧ἣ࡜≉ᚩ 
㐨㊰஺㏻ἲ➨ 38 ᮲࡛ࡣ㸪ᅗ 1.1.7 ࡟♧ࡍࡼ࠺࡟㸪ᶓ᩿Ṍ㐨ୖࡢṌ⾜⪅ࢆ୰ᚰ࡜ࡋ
ࡓಖㆤつᐃࡀᐃࡵࡽࢀ࡚࠸ࡿ (7)㸬ࡇࡢ㐨㊰஺㏻ἲ➨ 38 ᮲ࡢつᐃ㐪཯ࡣࠕᶓ᩿Ṍ⾜⪅
ጉᐖ㐪཯ࠖ࡜࿧ࡤࢀ࡚࠾ࡾ㸪ᮏ⠇࡛ࡣ㸪ᶓ᩿Ṍ⾜⪅ጉᐖ㐪཯࡟ࡼࡿ஦ᨾⓎ⏕≧ἣ࡟ࡘ
࠸࡚㏙࡭ࡿ㸬  
 
)LJ  6DIHJXDUGVRISHGHVWULDQSURWHFWLRQVHWIRUWKE\5RDG7UDIILF/DZ
 
ᅗ 1.1.8 ࡟ᶓ᩿Ṍ⾜⪅ጉᐖ㐪཯࡟ࡼࡿṚஸ஦ᨾࡢ㐨㊰ᙧ≧ูᵓᡂ๭ྜࢆ♧ࡍ (7)㸬ᶓ
᩿Ṍ⾜⪅ጉᐖ㐪཯࡟ࡼࡿṚஸ஦ᨾࡢ 88%ࡀ஺ᕪⅬෆ࡛Ⓨ⏕ࡋ࡚࠾࠸ࡿࡇ࡜ࡀ☜ㄆ࡛
ࡁࡿ㸬ࡲࡓ㸪ᶓ᩿Ṍ⾜⪅ጉᐖ㐪཯࡟஦ᨾࡢṚയᩘࢆ㌴୧࡜Ṍ⾜⪅ࡢ㐍⾜᪉ྥู࡟ศ㢮
ࡋࡓࡶࡢࢆᅗ 1.1.9 ࡟♧ࡍ㸬ᅗ 1.1.9 ࡼࡾ㸪ࡲࡎ㸪Ṍ⾜⪅ࡢ㐍⾜᪉ྥ࡟ὀ┠ࡍࡿ࡜㸪
㌴୧ࡀྑᕥᢡࢆ⾜ࡗ࡚࠸ࡿ㝿࡟ࡣ㸪㐍⾜᪉ྥᕥഃ࠿ࡽࡢṚ⪅ᩘࡀከࡃ࠸ࡀ㸪㌴୧┤㐍
୰࡛ࡢṚ⪅ᩘࡣ㐍⾜᪉ྥྑഃ࠿ࡽࡢ᪉ࡀከ࠸ࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬  
 
)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHVFDWHJRUL]HGE\URDGW\SH
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 

 
)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHVFDWHJRUL]HGE\WUDYHOLQJGLUHFWLRQ
 
ᅗ 1.1.10 ࡟㌴୧ഃࡢேⓗ஦ᨾせᅉࡢᵓᡂ๭ྜࢆ♧ࡍ (7)㸬ᅗ 1.1.10 ࡼࡾ㸪ᶓ᩿Ṍ⾜
⪅ጉᐖ㐪཯࡟ࡼࡿṚஸ஦ᨾࡢ୺せᅉࡣࠕⓎぢࡢ㐜ࢀ࡛ࠖ࠶ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬ࡇࡇ
࡛ࡢࠕⓎぢࡢ㐜ࢀࠖ࡜ࡣ㸪஦ᨾⓎ⏕ࡲ࡛ᑐ㇟࡟Ẽ௜࠿࡞࠿ࡗࡓሙ㠃࡜㸪஦ᨾ┤๓࡟Ⓨ
ぢࡋࡓࡶࡢࡢ㸪⤖ᯝ࡜ࡋ࡚஦ᨾࡀⓎ⏕ࡋ࡚ࡋࡲࡗࡓࡶࡢࢆྵࡴ㸬  
Ⓨぢ㐜ࢀࡢཎᅉ࡟ࡘ࠸࡚ࡣ㸪㌴୧ഃࡢ㐪཯ࡢ௚࡟ࡶ㸪Ṍ⾜⪅ഃࡢ㐪཯⾜ື࡜ࡋ࡚㸪
࿘㎶㌴୧ࡸᵓ㐀≀ࡢ࠿ࡽࡢ㣕ࡧฟࡋࡸ㸪㌴୧┤๓࣭┤ᚋ࡛ࡢᶓ᩿࡞࡝㸪Ṍ⾜⪅࡟ᑐࡍ
ࡿⓎぢྍ⬟࡞ࢱ࢖࣑ࣥࢢ⮬యࡀ㐜ࡃ㸪ࡑࡢ⤖ᯝ㸪஦ᨾ࡬࡜ࡘ࡞ࡀࡗࡓ஦౛ࡶ࠶ࡿ࡜⪃
࠼ࡽࢀࡿ㸬⏕ά㐨㊰࡟࠾ࡅࡿṌ⾜⪅ഃࡢἲ௧㐪཯ูࡢṚയ஦ᨾ௳ᩘࡢ๭ྜ࡜㸪⮬ື㌴
┤㐍୰ࡢṌ⾜⪅ഃࡢἲ௧㐪཯ูࡢṚ⪅ᩘࡢ๭ྜࢆࡑࢀࡒࢀᅗ 1.1.11㸪1.1.12 ࡟♧ࡍ (8) 
(9)㸬  
 
)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHVFDWHJRUL]HGE\GULYHU¶VHUURU
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)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHV 
FDWHJRUL]HGE\ODZYLRODWLRQRISHGHVWULDQ
 
 
)LJ  3URSRUWLRQRIWKHQXPEHURIIDWDOLWLHV 
FDWHJRUL]HGE\ODZYLRODWLRQRISHGHVWULDQLQVWUDLJKWURDGZD\
 
ࡲࡓ㸪஺㏻஦ᨾ⥲ྜศᯒࢭࣥࢱ࣮ࡢ஺㏻஦ᨾ౛ㄪᰝ⤖ᯝࡼࡾᚓࡽࢀࡓ㸪⮬ື㌴┤㐍
୰࡟Ṍ⾜⪅ࡀᶓ᩿Ṍ㐨௨እࢆᶓ᩿ࡋ࡚Ṛஸ஦ᨾ࡟࡞ࡗࡓ஦౛࡜㍍യ஦ᨾࡢ஦౛࡟࠾
ࡅࡿ㐠㌿⪅ࡀ༴㝤ࢆㄆ▱ࡋࡓᆅⅬ࡛ࡢ⮬ື㌴ࡢ㉮⾜㏿ᗘ࡜Ṍ⾜⪅ࡲ࡛ࡢ㊥㞳ࢆṌ⾜
⪅ࡢ⿕ᐖ⛬ᗘู࡟ࡲ࡜ࡵࡓ⤖ᯝࢆᅗ 1.1.13 ࡟♧ࡍ (9)㸬ᅗ 1.1.13 ࡛ࡣ㸪᥎ ࡉࢀࡿ⮬
ື㌴ࡢ✵㉮㊥㞳㸦༴㝤ㄆ▱ᚋ㸪ࣈ࣮ࣞ࢟ࢆ㋃ࢇ࡛ῶ㏿ࡋጞࡵࡿࡲ࡛࡟㐍ࡴ㊥㞳㸧࡜೵
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
Ṇ㊥㞳㸦༴㝤ㄆ▱ᚋࠊ೵Ṇࡍࡿࡲ࡛࡟㐍ࡴ㊥㞳㸧ࢆ♧ࡍ㸬࡞࠾㸪✵㉮㊥㞳࠾ࡼࡧ೵Ṇ
㊥㞳ࡢ⟬ฟ࡟ࡣ㸪཯ᛂ᫬㛫ࢆ୍⯡ⓗ࡞⠊ᅖࡀ 0.5ࠥ1.0 ⛊࡛࠶ࡿࡇ࡜࠿ࡽ㸪0.7 ⛊࡜タ
ᐃࡋ㸪ࣈ࣮ࣞ࢟࡟ࡼࡿῶ㏿ᗘࡣᛴࣈ࣮ࣞ࢟┦ᙜࡢ 0.6G࡜ࡋ࡚࠸ࡿ㸬  
ᅗ 1.1.13 ࡼࡾ㸪Ṛஸ஦ᨾࡢከࡃࡣ✵㉮࢚ࣜ࢔ෆ࡛Ⓨ⏕ࡋ࡚࠾ࡾ㸪⮬ື㌴ࡀῶ㏿ࡍ
ࡿ๓࡟⾪✺ࡋ࡚࠸ࡿ஦౛ࡀከ࠸ࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬ࡲࡓ㸪㉮⾜㏿ᗘ 60km/h ࡸ 80km/h
➼ࡢ㉮⾜㏿ᗘࡀ㏿࠸ሙྜࡣ㸪✵㉮㊥㞳ࡼࡾ㐲࠸ᆅⅬ࡛༴㝤ㄆ▱ࡋ࡚ࡶṚஸ஦ᨾࡀⓎ⏕
ࡋ࡚࠸ࡿ㸬୍᪉㸪㍍യ஦ᨾࡣṚஸ஦ᨾ࡟ẚ࡭㉮⾜㏿ᗘࡀప㏿࠿ࡘṌ⾜⪅ࡲ࡛ࡢ㊥㞳ࡀ
㐲࠸఩⨨࡟ศᕸࡋ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬  
 
 
)LJ  6WDWLVWLFDOGDWDRIYHKLFOHYHORFLW\DQGGLVWDQFHWRSHGHVWULDQ
 FDWHJRUL]HGE\DFFLGHQWDOGDPDJH

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 
 ⮬ື㌴ࡢᏳ඲ᢏ⾡࡟㛵ࡍࡿᚑ᮶ࡢ◊✲ 
⌧ᅾ㸪ᐇ⏝໬࡟⮳ࡗ࡚࠸ࡿ⮬ື㌴ࡢᏳ඲ᢏ⾡ࡣ㸪ᅗ 1.2.1 ࡟♧ࡍࡼ࠺࡟㸪2 ✀㢮࡟
኱ูࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬  
1 ࡘࡣ㸪஦ᨾࡀ㉳ࡇࡗࡓ㝿ࡢ⿕ᐖࢆ㍍ῶࡍࡿࡓࡵࡢᢏ⾡࡛࠶ࡿ⾪✺Ᏻ඲ᢏ⾡
(Passive Safety)࡛࠶ࡾ㸪ࡑࡢ௦⾲࡞ᢏ⾡࡜ࡋ࡚㸪ࢩ࣮ࢺ࣋ࣝࢺ㸪࢚࢔ࣂࢵࢡ㸪⾪ᧁ
࣎ࢹ࢕࡞࡝ࡀᣲࡆࡽࢀࡿ㸬⾪✺Ᏻ඲ᢏ⾡ࡣ㸪஺㏻஦ᨾṚ⪅ᩘࡀ 1 ୓ேࢆ㉸࠼ࡓ 1988
ᖺ㡭࡟ὀ┠ࡉࢀࡿࡼ࠺࡟࡞ࡾ㸪ࡑࡢᚋ㸪ࢩ࣮ࢺ࣋ࣝࢺ╔⏝⩏ົࡢᙉ໬㸪㐠㌿ᖍ࢚࢔ࣂ
ࢵࢡ⿦⨨ࡢᬑཬ㸪๓㠃⾪✺ヨ㦂ࡢᬑཬ࡞࡝㸪⾪✺᫬࡟࠾ࡅࡿ⾪ᧁ྾཰࡜⏕Ꮡ✵㛫ࡢ☜
ಖࢆ⪃៖ࡋࡓ⮬ື㌴ࡢタィࡀ┒ࢇ࡟⾜࡞ࢃࢀࡿࡼ࠺࡟࡞ࡗࡓ㸬  
ḟ࡟㸪Anti-lock Brake System (ABS)㸪Adaptive Cruise Control (ACC)➼ࡢண㜵
Ᏻ඲ᢏ⾡(Active Safety)࡛࠶ࡿ㸬ࡇࡢᢏ⾡ࡢᇶᮏࡣ㸪㌴୧ࡢᏳᐃᛶࢆ☜ಖࡍࡿࡇ࡜㸪
ࢻࣛ࢖ࣂࡢ㐠㌿㈇ᢸ㍍ῶ㸪ࡑࡋ࡚ࢻࣛ࢖ࣂࡢ஦ᨾᅇ㑊ࡢࡓࡵࡢᨭ᥼ࢆ⾜࡞࠺ࡇ࡜࡛࠶
ࡾ㸪ࢻࣛ࢖ࣂࡢ㐠㌿ࢆ✚ᴟⓗ࡟ᨭ᥼ࡋ㸪஺㏻஦ᨾࡑࡢࡶࡢࢆᮍ↛࡟㜵ࡄࡇ࡜ࢆ┠ⓗ࡜
ࡋࡓᢏ⾡࡛࠶ࡿ㸬⾪✺Ᏻ඲ᢏ⾡ࡣ஦ᨾ௳ᩘࡢῶᑡ࡟ࡣ┤᥋⤖ࡧࡘ࠿࡞࠸ࡇ࡜࠿ࡽ㸪ࡇ
ࡢண㜵Ᏻ඲ᢏ⾡ࡀ⮬ື㌴ࡢᢪ࠼ࡿ஺㏻஦ᨾၥ㢟ࢆゎỴࡍࡿࡓࡵࡢ୰ᚰᢏ⾡࡟࡞ࡿ࡜
⪃࠼ࡽࢀ㸪┒ࢇ࡟◊✲࣭㛤Ⓨࡀ⾜࡞ࢃࢀ࡚࠸ࡿ㸬  
 
 
Collision risk
䞉6HDWEHOW
䞉$LUEDJ
䞉,PSDFWDEVRUELQJERG\
3DVVLYHVDIHW\$FWLYHVDIHW\
Collision
occurred 
Inevitable 
collision
Exteriorization
of collision
䞉:DUQLQJV\VWHP
䞉%UDNHDVVLVW
䞉/DQHNHHSLQJDVVLVW
䞉$QWLORFNEUDNHV\VWHP
䞉$GDSWLYHFUXLVHFRQWURO
䞉3UHFUDVKVDIHW\
䞉$XWRQRPRXV
HPHUJHQF\EUDNLQJ
 
)LJ  &ODVVLILFDWLRQRIVDIHW\WHFKQRORJ\
 
ࡲࡓ㏆ᖺࡢᢏ⾡ືྥ࡜ࡋ࡚ࡣ㸪㌴㍕ࢭࣥࢧ᝟ሗࢆ฼⏝ࡋࡓ㧗ᗘ࡞ண㜵Ᏻ඲ᢏ⾡ࡢᢏ
⾡㛤Ⓨࡀ╔┠ࢆ㞟ࡵ࡚࠸ࡿ㸬㌴㍕ࢭࣥࢧ᝟ሗࢆ⏝࠸ࡓண㜵Ᏻ඲ᢏ⾡ࡢ౛࡜ࡋ࡚㸪
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Eyesight Ver.2(SUBARU)ࡸHuman Safety(VOLVO)ࡀᣲࡆࡽࢀࡿ (10)(11)㸬Eyesight 
Ver.2࡜Human Safetyࡢ࢖࣓࣮ࢪࢆࡑࢀࡒࢀᅗ 1.2.2㸪ᅗ 1.2.3࡟♧ࡍ (12)(13)㸬ࡉࡽ࡟㸪
Eyesight Ver.2 ࡜Human Safetyࢆྵࡵࡓ㸪᪤Ꮡࡢ⾪✺஦ᨾᅇ㑊ࢩࢫࢸ࣒ࢆ⾲ 1.2.1
࡟♧ࡍ (14)㸬⾲ 1.2.1 ࡼࡾ㸪Eyesight Ver.2 ࡣ㸪ࢭࣥࢧ࡟ࢫࢸ࣓ࣞ࢜࢝ࣛࢆ౑⏝ࡋ࡚࠾
ࡾ㸪⾪✺ᅇ㑊ࡢࡓࡵࡢ⮬㌴㏿ᗘࡣ 30km/hࡲ࡛࡜ᐃࡵࡽࢀ࡚࠸ࡿ (12)㸬ࢫࢸ࣓ࣞ࢜࢝ࣛ
ࡢỈᖹ᪉ྥど㔝ゅࡣ⣙ 26deg࡛࠶ࡿ (10)㸬୍᪉Human Safetyࡣ㸪ࢭࣥࢧ࡟࣑ࣜἼ࣮ࣞ
ࢲ࡜༢║࣓࢝ࣛࢆ౑⏝ࡋ࡚࠾ࡾ㸪⾪✺ᅇ㑊ࡢࡓࡵࡢ⮬㌴㏿ᗘࡣ 35km/hࡲ࡛࡜ᐃࡵࡽ
ࢀ࡚࠸ࡿ㸬࣑ࣜἼ࣮ࣞࢲࡢど㔝ゅࡣ 60deg㸪༢║࣓࢝ࣛࡢど㔝ゅࡣ 48deg࡛࠶ࡿ (11)㸬
ࡇࡢ௚࡟ࡶNISSANࡢࢹ࢕ࢫࢱࣥࢫࢥࣥࢺ࣮ࣟࣝ࢔ࢩࢫࢺ(DCA : Distance Control 
Assist)➼㸪㌴㍕ࢭࣥࢧ᝟ሗࢆ฼⏝ࡋࡓண㜵Ᏻ඲ᢏ⾡ࡀ┒ࢇ࡟㛤Ⓨࡉࢀ࡚࠸ࡿ (15) 
  
)LJ  (\HVLJKW9HU68%$58 (10)    )LJ  +XPDQ6DIHW\9ROYR (11)


7DEOH  &ROOLVLRQDFFLGHQWDYRLGDQFHV\VWHPV(14)
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ࡲࡓ㸪㏆ᖺࡢ஺㏻஦ᨾṚ⪅ᩘῶᑡࡢせᅉࡢ  ࡘ࡜ࡋ࡚㸪஺㏻⎔ቃ࡟࠾ࡅࡿ ,76
㸦,QWHOOLJHQW 7UDQVSRUW 6\VWHP㸧ᢏ⾡ࡢ㐍Ṍࡀᣲࡆࡽࢀࡿ㸬,76 ࡜ࡣ㸪࢚ࣞࢡࢺࣟࢽࢡ
ࢫࡸ᝟ሗ㏻ಙᢏ⾡ࢆ⏝࠸࡚ࠕே 㸪ࠖࠕ㌴ 㸪ࠖࠕ㐨㊰ࠖࡢ㛫࡛᝟ሗࡢࢿࢵࢺ࣮࣡ࢡࢆᵓ⠏ࡍ
ࡿࡇ࡜࡛㸪஺㏻஦ᨾ㸪῰⁫㸪⎔ቃၥ㢟࡞࡝ࡢ஺㏻ၥ㢟ࢆゎỴࡋ㸪Ᏻ඲࡛ᛌ㐺࡞஺㏻♫
఍ࡢᐇ⌧ࢆ┠ᣦࡍㅖࠎࡢࢧ࣮ࣅࢫ࡟ໟᣓⓗ࡟୚࠼ࡽࢀࡓྡ⛠࡛࠶ࡿ㸬ᅗ  ࡟ᴫせ
ࢆ♧ࡍ㸬 

⾪✺Ᏻ඲ᢏ⾡
䜶䜰䝞䝑䜾䠈⾪✺Ᏻ඲䝪䝕䜱䛺䛹
ண㜵Ᏻ඲ᢏ⾡
9',0䠈3&6䠈$&&䠈/.6䛺䛹
⎔ቃᩚഛ
Ṍ㐨ᩚഛ䠈஺㏻つไ䛺䛹
ண㜵Ᏻ඲ᢏ⾡
஺㏻⟶⌮䝅䝇䝔䝮䠈
䝘䝡䝀䞊䝅䝵䞁䝅䝇䝔䝮䛺䛹
Ᏻ඲㐠㌿ᩍ⫱
䝗䝷䜲䝡䞁䜾䝇䜽䞊䝹䛺䛹
ព㆑ྥୖ
ἲつไ䠈஺㏻Ᏻ඲㐌㛫䛺䛹

)LJ  ,76WHFKQRORJ\

,76ࡣ㸪ᖹᡂ  ᖺ࡟ᙜ᫬ࡢ,76㛵㐃  ┬ᗇ㆙ᐹᗇ㸪㏻⏘┬㸪㐠㍺┬㸪㒑ᨻ┬㸪ᘓタ
┬ࡀ⟇ᐃࡋࡓࠕ,76᥎㐍࡟㛵ࡍࡿ඲యᵓ᝿ࠖ࡟ᇶ࡙࠸࡚㸪ᐁẸ༠ຊࡢୗ࡟㗦ព㐍ࡵࡽ
ࢀ࡚ࡁࡓ 㸬ࡑࡢ୰࡛ࡶ㸪㌴୧ࡢᏳ඲ᢏ⾡࡟ࡘ࠸࡚ࡣ㸪┒ࢇ࡞ඛ㐍Ᏻ඲⮬ື㌴
$69$GYDQFHG6DIHW\9HKLFOHࡢ㛤Ⓨ࣭ᬑཬࡢಁ㐍άື࡟ࡼࡾ㸪⮬ື㌴ࡢᏳ඲ᛶྥୖࢆ
ಁࡋ࡚ࡁࡓ㸬≉࡟㸪㏣✺஦ᨾ࡟ᑐࡍࡿ㐠㌿ᨭ᥼࡜ࡋ࡚㸪⾪✺ࡢྍ⬟ᛶࢆ஦๓࡟᳨▱ࡋ
࡚ࢻࣛ࢖ࣂ࡟▱ࡽࡏࡿ࡜࡜ࡶ࡟㸪୓ࡀ୍㸪⾪✺ࡀ㑊ࡅࡽࢀ࡞࠸ሙྜ࡛ࡶ㸪ᚲせ࡞⿦ഛ
ࢆ⾪✺࡟ഛ࠼࡚సືࡉࡏࡿࡇ࡜࡛㸪஌ဨࡢ⿕ᐖࢆ㍍ῶࡍࡿᢏ⾡ࡀ㛤Ⓨࡉࢀ࡚࠸ࡿ㸬 
➨ 1 ❶  ᗎㄽ  
 
 ᮏ◊✲ࡢၥ㢟ᥦ㉳࡜┠ⓗ 
ᮏ⠇࡛ࡣ◊✲⫼ᬒ࠿ࡽᮏ◊✲ࡢၥ㢟ᥦ㉳࡜┠ⓗ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 
 ၥ㢟ᥦ㉳ 
㏆ᖺ㸪ᡃࡀᅜ࡟࠾ࡅࡿ஺㏻஦ᨾⓎ⏕௳ᩘ࠾ࡼࡧṚയ⪅ᩘࡣἲ௧ࡢཝ⨩໬㸪Ᏻ඲ᢏ⾡
ࡢⓎᒎ➼࡟ࡼࡾῶᑡഴྥ࡟࠶ࡿࡀ㸪౫↛㧗࠸Ỉ‽࡟࠶ࡿ࡜࠸࠼ࡿ㸬≉࡟㸪㧗㱋⪅ࡸṌ
⾜⪅࡞࡝࡟௦⾲ࡉࢀࡿ஺㏻ᙅ⪅ࡀ⿕ᐖ⪅࡜࡞ࡿ஦ᨾࡢⓎ⏕ࡀ㏆ᖺࡢ஺㏻஦ᨾ࡟࠾ࡅ
ࡿ῝้࡞ၥ㢟ࡔ࡜࠸࠼ࡿ 㸬㧗㱋ࡢࢻࣛ࢖ࣂࡢ஦ᨾቑຍ࡟ࡘ࠸࡚ࡣㄆ▱ุ࣭᩿⬟ຊ
ࡢపୗࡀᙳ㡪ࡋ࡚࠸ࡿࡶࡢࡔ࡜⪃࠼ࡽࢀ㸪ඛ⾜◊✲࡛ࡣ㸪ⱝᖺ⪅࡟ẚ࡭㸪ᑐྥ㌴㏿ᗘ
ࢆ᭱኱࡛ NPK㐣ᑠホ౯ࡍࡿ࡜ࡢሗ࿌ࡀ࠶ࡿ 㸪  
ࡇࢀࡽࡢၥ㢟࡟ᑐࡋ㸪㌴୧࣓࣮࢝ࡸ◊✲ᶵ㛵࡛ࡣእ⏺⎔ቃㄆ㆑࡟ᇶ࡙ࡃண㜵Ᏻ඲ᢏ
⾡ࡢ◊✲࣭㛤Ⓨࡀ┒ࢇ࡟⾜ࢃࢀ࡚ࡁࡓ㸬౛࠼ࡤ㸪⡿ᅜ࡟࠾ࡅࡿ㌷㟂┠ⓗࡢ'$53$8UEDQ
&KDUHQJH࡛ࡣ㸪࢔࣓࡛ࣜ࢝ࡢᕷ⾤ᆅ⎔ቃࢆᶍᨃࡋࡓࢥ࣮ࢫ࡟࡚↓ே㐠㌿⮬ື㌴ࡀ㉮◚
ࡋࡓᐇ⦼ࡀ࠶ࡾ 㸪ࡲࡓ㸪࢖ࢱࣜ࢔ࡢࣃ࣐ࣝ኱Ꮫࡢ9LV/DE࡛㛤Ⓨࡉࢀࡓ⮬ᚊ⛣
ື㌴୧ࡣ࢖ࢱࣜ࢔ࡢࣃ࣐ࣝ࠿ࡽ୰ᅜࡢୖᾏࡲ࡛ࡢ NPࢆ㉮◚ࡋࡓᐇ⦼ࡀ࠶
ࡿ 㸬ࡲࡓ㸪᪥ᮏ࡟࠾ࡅࡿࣉࣟࢪ࢙ࢡ࡜ࡢ୍౛࡜ࡋ࡚ࡣ㸪⊂❧⾜ᨻἲே᪂࢚ࢿ
ࣝࢠ࣮࣭⏘ᴗᢏ⾡⥲ྜ㛤Ⓨᶵᵓ㸦1('2㸧ࡢ࢚ࢿࣝࢠ࣮,76᥎㐍஦ᴗࡢ୍⎔࡜ࡋ࡚㸪㧗
㏿㐨㊰ࢆ᝿ᐃࡋࡓࢥ࣮ࢫෆ࡛㸪኱ᆺ㌴୧ࡢ⮬ື㝲ิ㉮⾜ࢆᐇ⌧ࡋࡓ 㸬ࡇࢀࡽ
ࡢ௚࡟ࡶ㸪㌴㍕ࢭࣥࢧࡢ᝟ሗ࡟ᇶ࡙ࡃ๓᪉㞀ᐖ≀࡟ᑐࡍࡿ⾪✺ᅇ㑊ࢩࢫࢸ࣒ ࡸ㸪
㌴㌴㛫㏻ಙ㸪Ṍ㌴㛫㏻ಙ㸪㊰㌴㛫㏻ಙࢆ⏝࠸ࡓ௚㌴ࡢ఩⨨᝟ሗࢆࢻࣛ࢖ࣂ࡟ᥦ♧ࡍࡿ
ࢩࢫࢸ࣒ ➼ࡀᣲࡆࡽࢀࡿ㸬  
ࡋ࠿ࡋ㸪 ⠇࡛㏙࡭ࡓࡼ࠺࡟㸪⌧ᅾ஦ᨾ⿕ᐖࡀ῝้໬ࡋ࡚࠸ࡿᑐṌ⾜⪅ሙ㠃࡛ࡢ
஦ᨾⓎ⏕せᅉࡢ  ࡘ࡜ࡋ࡚ࠕⓎぢࡢ㐜ࢀࠖࡀ࠶ࡾ㸪ࡇࢀࡣࢻࣛ࢖ࣂࡢ୙ὀពࡸₔ↛㐠
㌿࡟ࡼࡿࡶࡢࡔࡅ࡛ࡣ࡞ࡃ㸪Ṍ⾜⪅ഃࡢᵓ㐀≀ࡸ࿘㎶㌴୧㝜࠿ࡽࡢ㣕ࡧฟࡋ㸪㌴୧┤
๓࡛ࡢᛴ࡞ᶓ᩿࡞࡝㸪⾪✺࡟ᑐࡍࡿ஦ᨾࣜࢫࢡࡢ㢧ᅾ໬ࡍࡿࢱ࢖࣑ࣥࢢࡀ㐜࠸ሙ㠃ࡀ
Ꮡᅾࡍࡿ㸬ࡋ࠿ࡋ㸪ᚑ᮶ࡢ㐠㌿ᨭ᥼ࡲࡓࡣ⮬ື㐠㌿ࢩࢫࢸ࣒࡛ࡣ㸪ࢭࣥࢧࡢ᳨ฟᛶ⬟
࡜సື㡿ᇦࡀ㝈ᐃࡉࢀ࡚࠸ࡿࡓࡵࠊᑐྥ㌴ࡸᵓ㐀≀࡟ࡼࡿṚゅ࠿ࡽࡢ㣕ࡧฟࡋሙ㠃࡛
➨ 1 ❶  ᗎㄽ  
 
ࡣ⾪✺஦ᨾࢆ㜵ࡄࡇ࡜ࡣ࡛ࡁ࡞࠸㸬ࡲࡓ㸪㊰㌴㛫㸪㌴㌴㛫㏻ಙ࡛᝟ሗࢆఏ㐩ࡍࡿࢩࢫ
ࢸ࣒➼ࡶᥦ᱌ࡉࢀ࡚࠸ࡿࡀ㸪ࡇࢀࡽࡢࢩࢫࢸ࣒ࡢ஦ᨾண㜵ຠᯝࡀ᝟ሗࡢఏ㐩࡟ᚲせ࡜
࡞ࡿ⿦⨨ࡢᬑཬ⋡࡟౫Ꮡࡍࡿࡇ࡜ࡸ㸪࢖ࣥࣇࣛᩚഛࡢၥ㢟➼ࡀᏑᅾࡍࡿ 㸬 
ࡑࡇ࡛㸪௒ᚋࡢ஺㏻஦ᨾ⿕ᐖࡢ᭦࡞ࡿ㍍ῶ࡟ࡣ㸪Ỵࡵࡽࢀࡓ┠ⓗᆅ࡬࡜㉮◚ࡍࡿࡓ
ࡵࡢ㌴⥺㏣ᚑࡸඛ⾜㌴㏣ᚑᶵ⬟➼࡟௦⾲ࡉࢀࡿࠕᇶᮏ㉮⾜ᶵ⬟ࠖ࡜㸪㢧ᅾ໬ࡋࡓ஦ᨾ
ࣜࢫࢡ࡟ᑐࡍࡿ⮬ືࣈ࣮ࣞ࢟➼࡟ࡼࡿࠕ⾪✺ᅇ㑊ᶵ⬟ࠖ࡟ຍ࠼㸪㐨㊰ᩥ⬦࡟ᇶ࡙ࡃ஦
ᨾ࡟ᑐࡍࡿ₯ᅾⓗ࡞ࣜࢫࢡࢆపῶࡍࡿࡓࡵࡢࠕ༴㝤ண ᶵ⬟ࠖࡢ 3 ᶵ⬟ࢆᐇ⌧ࡍࡿ⮬
ᚊ㐠㌿▱⬟࡜ࡑࢀ࡟ᇶ࡙ࡃ㌴୧ไᚚࢩࢫࢸ࣒ࡀᚲせ୙ྍḞ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬  
 ◊✲┠ⓗ 
 ๓⠇࡛ࡣ㸪㏆ᖺࡢᡃࡀᅜ࡟࠾ࡅࡿ஺㏻஦ᨾⓎ⏕≧ἣ࠿ࡽ㸪Ṍ⾜⪅ࡸ㧗㱋⪅࡞࡝㸪஺
㏻ᙅ⪅࡟ᑐࡍࡿ஦ᨾ⿕ᐖࡀ῝้࡛࠶ࡿࡇ࡜࡟ࡘ࠸࡚㏙࡭㸪ࡑࢀࡽࡢ஦ᨾⓎ⏕≧ἣ࠿ࡽ
㐨㊰ᩥ⬦࡟ᇶ࡙ࡃ₯ᅾⓗ࡞ࣜࢫࢡࢆపῶࡍࡿࡓࡵࡢࠕ༴㝤ண ᶵ⬟ࠖࡀᚲせ୙ྍḞ࡛
࠶ࡿࡇ࡜ࢆ㏙࡭ࡓ㸬ࡑࡇ࡛㸪ᮏ◊✲࡛ࡣࠕᇶᮏ㉮⾜ᶵ⬟ࠖ࡜ࠕ⾪✺ᅇ㑊ᶵ⬟ࠖ࡟ຍ࠼
ࠕ༴㝤ண ᶵ⬟ࠖࢆ᭷ࡍࡿ⮬ᚊ㐠㌿▱⬟࡜ࡑࢀ࡟ᇶ࡙ࡃ㌴୧ไᚚࢩࢫࢸ࣒ࡢᵓ⠏ࢆ┠
ⓗ࡜ࡋࡓ㸬  
ᮏㄽᩥ࡛ࡣ⮬ᚊ㐠㌿▱⬟࡜ࡑࢀ࡟ᇶ࡙ࡃ㌴୧ไᚚࢩࢫࢸ࣒ࡢᵓ⠏ࡢ୍⎔࡜ࡋ࡚㸪㏆
ᖺࡢ஦ᨾⓎ⏕≧ἣ࠿ࡽᑐṌ⾜⪅஦ᨾሙ㠃࡟ὀ┠ࡋ㸪㢧ᅾ໬ࡋࡓࣜࢫࢡ࡜㐨㊰⎔ቃࡀ᭷
ࡍࡿ₯ᅾⓗ࡞ࣜࢫࢡࡢᐃ㔞໬ᡭἲ࡜ࡑࢀ࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࡢࡓࡵࡢ㌴୧ไᚚࢩࢫࢸ
࣒ࢆᥦ᱌ࡍࡿ㸬ᥦ᱌ࡋࡓࢩࢫࢸ࣒ࡣ㸪㌴㍕ࡢእ⏺ࢭࣥࢧࢆ᭷ࡍࡿ㉸ᑠᆺ㟁Ẽ⮬ື㌴ࢆ
࣮࣋ࢫ࡟ࡋࡓ⮬ᚊ㉮⾜㌴୧ࢆ⏝࠸ࡓᐇ⿦ヨ㦂࡞ࡽࡧ࡟㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫゎ
ᯒ࡟ᇶ࡙ࡃࣄࣖࣜࣁࢵࢺሙ㠃ࢆ෌⌧ࡋࡓ᳨ドሙ㠃࡟࠾ࡅࡿ㉮⾜ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟
ࡼࡾ㸪ࢩࢫࢸ࣒ࡢ᭷ຠᛶ࡟ࡘ࠸᳨࡚ドࡋࡓ㸬  
 ᮏㄽᩥࡢᵓᡂ 
ᮏㄽᩥ࡛ࡣ㸪 ⠇࡛⮬ື㌴ࡢᢪ࠼ࡿ஺㏻஦ᨾࡢၥ㢟࡟ᑐࡋ࡚㸪♫఍ⓗどⅬ࠿ࡽ◊
✲⫼ᬒ㸪 ⠇࡛⮬ື㌴ࡢᏳ඲ᢏ⾡࡟㛵ࡍࡿᚑ᮶ࡢ◊✲࡟ࡘ࠸࡚㏙࡭ࡓ㸬ࡑࡋ࡚㸪
⠇࡛ࡣࡑࢀࡽࡢ⫼ᬒ࠿ࡽᮏ◊✲ࡢၥ㢟ᥦ㉳࡜┠ⓗ࡟ࡘ࠸࡚㏙࡭ࡓ㸬௨ୗ࡟➨  ❶௨㝆
➨ 1 ❶  ᗎㄽ  
 
ࡢᵓᡂ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 
 ➨  ❶࡛ࡣ㸪ᮏ◊✲࡛ᥦ᱌ࡍࡿ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒࡟ࡘ࠸࡚㏙࡭ࡿ㸬2.2 ⠇࡛
ࡣ㸪⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢᴫせ࡟ࡘ࠸࡚㏙࡭㸪2.3 ⠇࡛౑⏝ࡍࡿᐇ㦂㌴୧࡛࠶ࡿ
㉸ᑠᆺ㟁Ẽ⮬ື㌴ࠕRAVEL-IIࠖ࡜㸪㌴୧࡟ᦚ㍕ࡍࡿไᚚ⣔ཬࡧィ ⿦⨨࡟ࡘ࠸࡚㏙
࡭ࡿ㸬2.4 ⠇࡛ࡣ LIDAR ࢆ⏝࠸ࡓṌ⾜⪅᳨ฟࢩࢫࢸ࣒࡟ࡘ࠸࡚㏙࡭㸪2.5 ⠇࡛ࡣ㸪᳨
ฟࡋࡓṌ⾜⪅࡟ᑐࡍࡿ⾪✺ࣜࢫࢡ⾲ᡭἲ࡟ࡘ࠸࡚㏙࡭ࡿ㸬ࡑࡋ࡚㸪2.6 ⠇࡛㉸ᑠᆺ㟁
Ẽ⮬ື㌴ࡢᦚ㍕ࡉࢀࡓ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢไ㥑ືࢺࣝࢡไᚚ⣔࡟ࡘ࠸࡚㏙࡭ࡿ㸬  
 ➨  ❶࡛ࡣ㸪ᑐṌ⾜⪅ሙ㠃࡟࠾ࡅࡿ⾪✺ᅇ㑊ࡢࡓࡵࡢࣜࢫࢡホ౯ᡭἲࡢᥦ᱌࡜㸪஦
ᨾⓎ⏕≧ἣ࠿ࡽ஺ᕪⅬྑᢡሙ㠃࡟ὀ┠ࡋ㸪⾪✺ᅇ㑊ࡢࡓࡵࡢไ㥑ືຊไᚚ⣔ࢆタィࡋ
ࡓ㸬ࡑࡋ࡚㸪0$7/$%6LPXOLQN ࢆ⏝࠸ࡓࢥࣥࣆ࣮ࣗࢱࢩ࣑࣮ࣗࣞࢩࣙࣥ࡜ᐇ㦂㌴୧ࢆ
⏝࠸ࡓᐇ㦂ࡼࡾ㸪ࢩࢫࢸ࣒ࡢ᳨ド⤖ᯝ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 ⠇࡛ࡣᑐṌ⾜⪅ሙ㠃࡟࠾
ࡅࡿࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢタィ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 ⠇࡛ࡣ㸪஺ᕪⅬྑᢡሙ㠃࡛ࡢᐇ
㝿ࡢࢻࣛ࢖ࣂࡢ㐠㌿⾜ື≉ᛶࢆᢳฟ㸪ࡑࢀ࡟ᇶ࡙ࡃࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢ㐺⏝᪉ἲ࡟
ࡘ࠸࡚㏙࡭㸪 ⠇࡛ 0$7/$%6LPXOLQN ࢆ⏝࠸ࡓࢥࣥࣆ࣮ࣗࢱࢩ࣑࣮ࣗࣞࢩࣙࣥ㸪
⠇࡛ᐇ㦂㌴୧ࢆ⏝࠸ࡓᐇ㦂ࡼࡾࢩࢫࢸ࣒ࡢ᳨ド⤖ᯝ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 
➨  ❶࡛ࡣ㸪ᖖ᫬グ㘓ᆺࢻࣛ࢖ࣈࣞࢥ࣮ࢲࢆ⏝࠸ࡓ㸪㐠㌿ᣦᑟဨࡢᕷ⾤ᆅ㉮⾜ࢹ࣮
ࢱ཰㞟࡜㸪཰㞟ࡋࡓࢹ࣮ࢱࡢゎᯒ⤖ᯝ࡟ࡘ࠸࡚♧ࡍ㸬ࡲࡎ㸪⇍⦎ࢻࣛ࢖ࣂࡢᕷ⾤ᆅ㉮
⾜ࢹ࣮ࢱࡢ཰㞟࡟ࡘ࠸࡚㏙࡭㸬ᮏ◊✲ࡢᑐ㇟࡜ࡍࡿ↓ಙྕ஺ᕪⅬ࡟ࡘ࠸࡚♧ࡍ㸬᭱ᚋ
࡟↓ಙྕ஺ᕪⅬ࡟࠾ࡅࡿ⇍⦎ࢻࣛ࢖ࣂࡢ㐠㌿⾜ືࡢゎᯒ⤖ᯝ࡟ࡘ࠸࡚㏙࡭ࡿ㸬 
➨  ❶࡛ࡣ㸪₯ᅾࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ᥎ᐃ࡟ᇶ࡙ࡃ㐠㌿▱⬟ࣔࢹࣝࡢᵓ⠏࡜ࡋ࡚㸪
㐽ⶸ≀࡞࡝࡛Ṍ⾜⪅ࡀ┤᥋ࢭࣥࢩࣥࢢ࡛ࡁ࡞࠸ሙ㠃࡟࠾ࡅࡿ₯ᅾࣜࢫࢡホ౯ᡭἲࢆ
ᥦ᱌ࡋ㸪ࡑࢀ࡟ᇶ࡙ࡃ⾪✺ᅇ㑊࢔ࣝࢦࣜࢬ࣒ࡢ᭷ຠᛶࡢ᳨ド࡟ࡘ࠸࡚㏙࡭ࡿ㸬 ⠇
࡛ࡣ࣏ࢸࣥࢩࣕࣝࣇ࢕࣮ࣝࢻࡢ⌮ㄽ࡟ᇶ࡙ࡃ₯ᅾࣜࢫࢡホ౯ᡭἲࢆᥦ᱌ࡋࡓ㸬ࡑࡋ࡚㸪
 ⠇࡛㸪ᥦ᱌ࡋࡓࣜࢫࢡホ౯ᡭἲࡢ᳨ドࡢࡓࡵ࡟㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡢศ
ᯒ࠿ࡽ᳨ドሙ㠃ࡢᢳฟࡋࡓ⤖ᯝ࡟ࡘ࠸࡚㏙࡭㸪 ⠇࡛ᢳฟࡋࡓሙ㠃࡛ࡢ᭷ຠᛶࢆ᳨
ドࡋࡓ⤖ᯝ࡟㏙࡭ࡿ㸬 
➨  ❶࡛㸪ᮏ◊✲ࡢ⤖ㄽࢆ㏙࡭ࡿ㸬 
➨  ❶

࿘ᅖ⎔ቃ᝟ሗ࡟ᇶ࡙ࡃ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽタィ 

 ࡣࡌࡵ࡟ 
ᮏ❶࡛ࡣ㸪ࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ᥎ᐃ࡟ᇶ࡙ࡃ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒࡟ࡘ࠸࡚㏙࡭
ࡿ㸬2.2 ⠇࡛ࡣ㸪ᥦ᱌ࡍࡿࢩࢫࢸ࣒ࡢᴫせ࡟ࡘ࠸࡚㏙࡭㸪2.3 ⠇࡛౑⏝ࡍࡿᐇ㦂㌴୧࡛
࠶ࡿ㉸ᑠᆺ㟁Ẽ⮬ື㌴ࠕRAVEL-IIࠖ࡜㸪㌴୧࡟ᦚ㍕ࡍࡿไᚚ⣔ཬࡧィ ⿦⨨࡟ࡘ࠸࡚
㏙࡭ࡿ㸬2.4 ⠇࡛ࡣ LIDAR ࢆ⏝࠸ࡓṌ⾜⪅᳨ฟࢩࢫࢸ࣒࡟ࡘ࠸࡚㏙࡭㸪2.5 ⠇࡛ࡣ㸪
᳨ฟࡋࡓṌ⾜⪅࡟ᑐࡍࡿ⾪✺ࣜࢫࢡ⾲ᡭἲ࡟ࡘ࠸࡚㏙࡭ࡿ㸬ࡑࡋ࡚㸪2.6 ⠇࡛㉸ᑠᆺ
㟁Ẽ⮬ື㌴ࡢᦚ㍕ࡉࢀࡓ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢไ㥑ືࢺࣝࢡไᚚ⣔࡟ࡘ࠸࡚㏙࡭ࡿ㸬
 ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢᴫせ 
ᮏ⠇࡛ࡣᮏࡢㄽᩥ࡛ᥦ᱌ࡍࡿࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ᥎ᐃ࡟ᇶ࡙ࡃ⮬ᚊᆺ⾪✺ᅇ㑊ࢩ
ࢫࢸ࣒ࡢᴫせ࡟ࡘ࠸࡚㏙࡭ࡿ㸬ᮏㄽᩥ࡛ᥦ᱌ࡍࡿࢩࢫࢸ࣒ࡢᴫせࢆᅗ 2.2.1 ࡟♧ࡍ㸬
ᮏࢩࢫࢸ࣒ࡣ࡛ࡣ㌴୧࡟ᦚ㍕ࡉࢀࡓ LIDAR ࡢ᝟ሗ࡜஦๓࡟ධຊࡋࡓ㉮⾜ィ⏬࡟ᇶ
࡙࠸࡚⮬ᚊⓗ࡟㉮⾜ࢆ⾜࠺ࢩࢫࢸ࣒࡛࠶ࡿ㸬LIDAR ࡼࡾᚓࡽࢀࡓ㊥㞳᝟ሗࡣ㞀ᐖ≀ࡢ
ㄆ㆑ฎ⌮࡟ࡼࡾ㸪Ṍ⾜⪅ࡸࡑࢀ௨እࡢ㞀ᐖ≀࡜ࡋ࡚ㄆ㆑ࡉࢀ㸪ࡑࡢ఩⨨᝟ሗࢆฟຊࡍ
ࡿ㸬ࡑࡋ࡚㸪㉮⾜ィ⏬࡜㞀ᐖ≀ࡢ఩⨨᝟ሗࢆ฼⏝ࡋ㸪࣏ࢸࣥࢩࣕࣝࣇ࢕࣮ࣝࢻ⌮ㄽࢆ
ᣑᙇࡋࡓࣜࢫࢡホ౯ᡭἲ࡟ࡼࡾ㸪㌴୧๓ᚋ᪉ྥࡢ㐠ືࢆỴᐃࡍࡿ㸬ࡇࡢ࡜ࡁ㸪࿘㎶⎔
ቃࡢࣜࢫࢡホ౯ࡣ㸪⮬㌴ࡢ㉮⾜ィ⏬㸪㢧ᅾ໬ࡋࡓṌ⾜⪅࡟ᑐࡍࡿ⾪✺ࣜࢫࢡ㸪㐨㊰ᩥ
⬦ࡢ⌮ゎ࡟ࡼࡿ₯ᅾࣜࢫࢡࡢࡑࢀࡒࢀࢆྛ࣏ࢸࣥࢩ࡛ࣕࣝ⾲⌧ࡋ㸪ࡑࢀࡽࡢホ౯⤖ᯝ
࡜㐨㊰⎔ቃࡢไ⣙᮲௳࡟ᇶ࡙ࡁ㸪㌴୧ࡢ๓ᚋ᪉ྥࡢ㐠ືࢆỴᐃࡍࡿ㸬ࡑࡋ࡚⟬ฟࡉࢀ
ࡓ┠ᶆຍ㏿ᗘࡣ㸪ᐇ㦂㌴࡛࠶ࡿ㉸ᑠᆺ㟁Ẽ⮬ື㌴ࡢ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢไ㥑ືࢺࣝ
ࢡ࡬࡜ኚ᥮ࡉࢀ㸪㌴୧࡬࡜ฟຊࡉࢀࡿࡇ࡜࡛⮬㌴ࡢ㐠ືࢆࣜࢫࢡホ౯⤖ᯝ࡟ᇶ࡙࠸࡚
ไᚚࢆ⾜࠺㸬   

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Autonomous collision avoidance system
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)LJ Generic overview of autonomous collision avoidance system 
based on riskSotential estimation

 ⮬ᚊ㉮⾜㌴୧ࣉࣛࢵࢺࣇ࢛࣮࣒ࡢᴫせ 
 RAVEL-IIࡣᅗ 2.3.1࡟♧ࡍࢺࣚࢱ㌴య〇ࡢ㉸ᑠᆺ㟁Ẽ⮬ື㌴ COMSࢆ࣮࣋ࢫ࡟〇స
ࡋࡓᐇ㦂㌴୧࡛࠶ࡿ㸬2.3.1 ⠇࡛ࡣᐇ㦂㌴୧ࡢ࣮࣋ࢫ࡛࠶ࡿ COMS ࡢᴫせ࡟ࡘ࠸࡚㏙
࡭㸪2.3.2 ⠇࡛ᨵ㐀ࢆຍ࠼ࡓ RAVEL-II ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
)LJ Micro Electric Vehicle (COMS)
➨ 2 ❶ ࿘ᅖ⎔ቃ᝟ሗ࡟ᇶ࡙ࡃ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽタィ
18
 ㉸ᑠᆺ㟁Ẽ⮬ື㌴ &206 ࡢᴫせ 
ᅗ 2.3.2 ࡟ COMS ࡢ㥑ືࢩࢫࢸ࣒ࡢᴫ␎ࢆ♧ࡋ㸪⾲ 2.3.1 ࡟୺せᵓᡂせ⣲ཬࡧᶵ⬟
ࢆ♧ࡍ㸬   
Inverter
Vehicle
ECU Charger
Auxiliary
battery
(12V)
In-wheel
motor
In-wheel
motor
Motor
ECU
Power
MOS
FET
Main
battery
(72V)
)LJ Schematic diagram of vehicle system (COMS)
7DEOH  Main components and features (COMS)
ձ㌴୧ไᚚECU࠿ࡽࡢࢺࣝࢡᣦ♧್࠿ࡽ㸪
ᚲせ࡞㟁ຊࢆ₇⟬ࡋ㸪࣮ࣔࢱ࡟౪⤥
ձ࣮ࣔࢱᅇ㌿ᩘ➼ࡢ᝟ሗࡢⓎಙ
ղ␗ᖖ᫬ࡢ⥭ᛴฎ⌮࡜᝟ሗⓎಙ
࣮ࣔࢱไᚚ(&8
ᅇ⏕ไືຊࢆⓎ⏕ࡉࡏࡿࡓࡵࡢಙྕࢆฟຊࣈ࣮ࣞ࢟ࢭࣥࢧ
๓㐍㸪ᚋ㐍࠾ࡼࡧࢽ࣮ࣗࢺࣛࣝࡢษࡾ᭰࠼ࢆ࠾ࡇ࡞࠺ࢩࣇࢺࢭࣥࢧ
࢔ࢡࢭࣝ࣌ࢲࣝࡢ㋃ࡳ㎸ࡳ㔞ࢆ㟁ᅽ࡟ኚ᥮㸬
Ᏻ඲ࡢࡓࡵ2⣔⤫㸬࢔ࢡࢭࣝࢭࣥࢧ
ձྛࢭࣥࢧ࠿ࡽࡢ᝟ሗࢆࡶ࡜࡟࣮ࣔࢱไᚚECU࡟ᑐࡋ࡚
ฟຊࡍ࡭ࡁࢺࣝࢡ್ࢆᣦ♧
ղ࣮ࣔࢱไᚚECU࠿ࡽࡢ᝟ሗ࡟ࡼࡾ㏿ᗘ⾲♧࠾ࡼࡧ
࣮ࣔࢱ㐣⇕➼ࡢ␗ᖖࡢ㆙࿌
㌴୧ไᚚECU
FeaturesMain components
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ࡲࡎ㸪ᅗ 2.3.3 ࡟♧ࡍ㟁Ẽ⮬ື㌴ࡢ᭱኱ࡢ≉ᚩ࡛࠶ࡿ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱ࡟ࡘ࠸࡚
ㄝ᫂ࡍࡿ㸬࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱ࡜ࡣ࣍࢖࣮ࣝෆ࡟࣮ࣔࢱࢆ┤᥋⤌ࡳ㎸ࢇࡔࡶࡢ࡛࠶ࡿ㸬
⾲ 2.3.2 ࡟࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢ௙ᵝࢆ♧ࡍ㸬ᐇ㦂㌴୧࡟ࡣᚋ㍯࡟ᕥྑ⊂❧ࡢ࢖ࣥ࣍
࢖࣮࣮ࣝࣔࢱࡀᏑᅾࡋ㸪ࡇࢀ࡟ࡼࡾᕥྑࡀᶵᲔⓗ࡟⊂❧࡜࡞ࡾ㸪ࢹ࢕ࣇ࢓ࣞࣥࢩࣕࣝ
ࢠࣖ࡟ࡼࡗ࡚ᶵᲔⓗ࡟ຊࢆᕥྑ࡟ศ㓄ࡍࡿᚑ᮶ࡢෆ⇞ᶵ㛵⮬ື㌴࡛ࡣᐇ⌧ࡀᅔ㞴࡞㸪
∦ഃ࡟እ஘ࡀධࡗࡓሙྜ࡟㸪ࡶ࠺∦ഃ࡬ࡢእ஘ࡢఏ᧛ࢆ㜵ࡄ஦ࡀྍ⬟࡛࠶ࡿ㸬ࡲࡓ㸪
ືຊࢆఏ㐩ࡍࡿࡓࡵࡢࢩࣕࣇࢺཬࡧࢹ࢕ࣇ࢓ࣞࣥࢩࣕࣝࢠࣖࡀᚲせ࡞࠸ࡓࡵ㸪㍍㔞໬
࡟ຠᯝࡀ࠶ࡿ㸬᭦࡟㸪࣍࢖࣮ࣝෆ࡟㥑ື※࡛࠶ࡿ࣮ࣔࢱࡀ㓄⨨ࡉࢀࡿࡇ࡜࡛㸪ࢫ࣮࣌
ࢫࢆ᭷ຠ࡟ά⏝ࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ㸬౑⏝ࡉࢀ࡚࠸ࡿ࣮ࣔࢱࡣ DC ࣈࣛࢩࣞࢫ࣮ࣔ
ࢱ࡛࠶ࡿࡓࡵ㸪ࣈࣛࢩ࡜ᅇ㌿Ꮚࡢ᥋ゐ㡢ࡀ࡞ࡃ㸪ᚑ᮶ࡢ DC ࣮ࣔࢱ࡟ẚ࡭㟼ᐢᛶࡀྥ
ୖࡋ࡚࠸ࡿ㸬ࡉࡽ࡟ῶ㏿᫬࡟Ⓨ⏕ࡍࡿ㐠ື࢚ࢿࣝࢠࢆ㟁Ẽ࡟ኚ࠼࡚ࣂࢵࢸࣜ࡟ᅇ⏕ࡍ
ࡿᶵ⬟ࡀࡘ࠸࡚࠸ࡿ㸬
࡯࠿࡟ࡶ㸪㌴୧ࡢእ⿦ࡣᶞ⬡࡛ᵓᡂࡉࢀ㸪ࣇ࣮࣒ࣞࡣ඲࡚࢔࣑ࣝ⣲ᮦࢆ౑⏝ࡋ࡚࠾
ࡾ㸪㠀ᖖ࡟㍍㔞࡜࡞ࡗ࡚࠸ࡿ࡯࠿㸪ࣂࢵࢸࣜࢆᗋୗ࡟㓄⨨ࡍࡿࡇ࡜࡛㸪ప㔜ᚰ໬࡜๓
ᚋࣂࣛࣥࢫࡀⰋࡃ࡞ࡾ㸪⯟⥆㊥㞳ࡢྥୖ࡜࡜ࡶ࡟᪕ᅇᏳᐃᛶࢆ㧗ࡵࡿࡓࡵ࡟ࡶ᭷฼࡛
࠶ࡿ㸬ࡲࡓ㸪ࢧࢫ࣌ࣥࢩࣙࣥ࡟ࡣ㸪ࢪ࣓࢜ࢺࣜኚ໬ࡀᑡ࡞ࡃ㸪ࢱ࢖ࣖࡢ᥋ᆅᛶࡀ㧗࠸
ࢲࣈࣝ࢘࢕ࢵࢩ࣮ࣗ࣎ࣥ᪉ᘧࢆ๓ᚋ࡟᥇⏝ࡋ࡚࠸ࡿ㸬
)LJ In-wheel motor
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7DEOH  Specification of In-wheel motor
䝰䞊䝍ᙧᘧ
ῶ㏿ẚ
ᐃ᱁ฟຊ [kW]
᭱኱ฟຊ [kW]
᭱኱ᅇ㌿㏿ᗘ [r/min]
ᐃ᱁䝖䝹䜽 [Nm]
᭱኱䝖䝹䜽 [Nm]
័ᛶ䝰䞊䝯䞁䝖 [kgm2]
䠉
6.267
0.29
2
700
䠉
100
0.028
 5$9(/,, ࡢᴫせ 
ᅗ 2.3.4 ࡟ᮏ◊✲࡛ᢅ࠺ᐇ㦂㌴୧ RAVEL-II ࡢᴫせࢆ♧ࡋ㸪⾲ 2.3.3 ࡟㌴୧ࣃ࣓࣮ࣛ
ࢱࢆ♧ࡍ㸬㌴୧๓᪉࡟ࡣ SICK 〇ࡢ࣮ࣞࢨ࣮ࣞࢲࡀྲྀࡾ௜ࡅࡽࢀ㸪࿘ᅖࡢ⎔ቃ᝟ሗࡢ
ྲྀᚓࢆྍ⬟࡟ࡋ࡚࠸ࡿ㸬ࡲࡓ㸪⮬㌴ࡢ㌴୧ᣲືィ ࡢࡓࡵ㸪୧ᚋ㍯࡟࣮ࣟࢱ࢚ࣜࣥࢥ
࣮ࢲࢆᦚ㍕ࡋ㸪㌴୧୰ኸ࡟ࡣࢥࣥࣂ࢖ࣥࢭࣥࢧࢆᦚ㍕ࡍࡿࡇ࡜࡛㸪㌴㍯㏿ᗘཬࡧ๓
ᚋ࣭ᶓຍ㏿ᗘ㸪࣮ࣚࣞ࢖ࢺࡢィ ࢆྍ⬟࡟ࡋ࡚࠸ࡿ㸬ࡉࡽ࡟㸪᧯⯦ゅィ ཬࡧไᚚࡢ
ࡓࡵ㸪ࣁࣥࢻࣝ࡟ࡣࢧ࣮࣎ࣘࢽࢵࢺࡀྲྀࡾ௜ࡅࡽࢀ㸪ࡲࡓ㸪࢔ࢡࢭࣝ࣌ࢲࣝኚ఩㔞ࡢ
ィ ཬࡧไᚚࡢࡓࡵ㸪࢔ࢡࢭࣝࢭࣥࢧ࡜㌴୧ ECU 㛫ࡢ㓄⥺ࢆኚ᭦ࡋ࡚࠸ࡿ㸬ࡑࡋ࡚㸪
௨ୖࡢྛ✀ࢭࣥࢧࡼࡾᚓࡽࢀࡿࢹ࣮ࢱࡢྲྀᚓ࡜ไᚚࡢࡓࡵ㸪㌴୧ᚋ㒊ࡢⲴྎ࡟
dSPACE ♫〇ࡢ Digital Signal Processor㸦௨ୗ DSP㸧ࢆᦚ㍕ࡋࡓィ⟬ᶵ(PC)ࢆ✚ࡳ㎸ࡳ㸪
ྛ✀ࢭࣥࢧ࡜᥋⥆ࡋ࡚࠸ࡿ㸬
Accelerometer and
Gyro sensor unit
PC & DSP
In-wheel motor
Steering actuator
Laser radar
Rotary encoder 
)LJ Device layout of experimental vehicle RAVEL-II
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7DEOH Specification of experimental vehicle
16
10
159
0.815
0.840
0.53
0.75
1.28
1.6
0.995
2.250
400
VALUE
kN/rad
kN/rad
kgm2
m
m
m
m
m
m
m
m
kg
UNIT
,]䝶䞊័ᛶ䝰䞊䝯䞁䝖
GI๓㍯䝖䝺䝑䝗
GUᚋ㍯䝖䝺䝑䝗
O䝩䜲䞊䝹䝧䞊䝇
OI๓㍯㌴㍈䠉㌴୧㔜ᚰ㛫㊥㞳
OUᚋ㍯㌴㍈䠉㌴୧㔜ᚰ㛫㊥㞳
&I๓㍯䝁䞊䝘䝸䞁䜾䝟䝽䞊(୍㍯ศ)
&U
KF
GF
OF
P
SYMBOL
ᚋ㍯䝁䞊䝘䝸䞁䜾䝟䝽䞊(୍㍯ศ)
඲㧗
඲ᖜ
඲㛗
㌴୧⥲㔜㔞
DEFINITION
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 ࢹ࣮ࢱྲྀᚓ࡜ไᚚ 
dSPACE ♫〇ࡢ Digital Signal Processor ࡛࠶ࡿ DS1104 R&D ࢥࣥࢺ࣮࣮ࣟࣛ࣎ࢻ࡜
CP1104 ࢥࣥࢺ࣮ࣟࣛࣃࢿࣝࢆ⏝࠸࡚㸪ィ⟬ᶵ࡛ࡢྛ✀ࢹ࣮ࢱࡢྲྀᚓ࡜㌴୧㐠ືࡢไ
ᚚࡀྍ⬟࡜࡞ࡿ㸬ᅗ 2.3.5 ࡜ᅗ 2.3.6 ࡟ࢥࣥࢺ࣮࣮ࣟࣛ࣎ࢻ࡜ࢥࣥࢺ࣮ࣟࣛࣃࢿࣝࡢእ
ほࢆ♧ࡍ㸬ࡇࡢ࣮࣎ࢻࡣ୍ᯛࡢ࣮࣎ࢻ࡟ࡼࡿ᏶⤖ᆺࡢࣜ࢔ࣝࢱ࢖࣒ࢥࣥࢺ࣮ࣟࣛࢩࢫ
ࢸ࣒࡛࠶ࡾ㸪A/D࣭D/A࣭Digital I/O ࡢᶵ⬟ࡀ඲࡚⤌ࡳ㎸ࡲࢀ࡚࠸ࡿ㸬ྛࢭࣥࢧ࠿ࡽࡢ
㟁ᅽ᝟ሗࡸࢹࢪࢱࣝ᝟ሗࢆ㸪ࢥࣥࢺ࣮ࣟࣛࣃࢿࣝࢆ௓ࡋ࡚ィ⟬ᶵ࡟ྲྀࡾ㎸ࡴࡇ࡜࡜㸪
┠ᶆไᚚ㔞ࢆ D/A ࢆ௓ࡋ࡚ྛ࢔ࢡࢳ࢚࣮ࣗࢱ࡟ฟຊࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ㸬ࢹ࣮ࢱࡢ
ほᐹ࡜᧯సࡣᑓ⏝ࢯࣇࢺ࢙࢘࢔ Control Desk ࢆ⏝࠸࡚㸪dSPACE ࡢࣜ࢔ࣝࢱ࢖࣒ࣉࣟ
ࢭࢵࢧ࡟࢔ࢡࢭࢫࡋ㸪ᚲせ࡞ኚᩘࡢほ ཬࡧಖᏑ㸪࢜ࣥࣛ࢖࡛ࣥࡢࣃ࣓࣮ࣛࢱࡢኚ᭦
࡞࡝ࡀྍ⬟࡛࠶ࡿ㸬
)LJ DS1104R&D controller board
)LJ  CP1104 controller panel  
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 ᧯⯦ゅไᚚ⣔ 
ᅗ 2.3.7 ࡟ࢫࢸ࢔ࣜࣥࢢࢧ࣮࣎ࣘࢽࢵࢺࡢእほ࡜᧯⯦ゅไᚚ⣔ࡢᴫ␎ᅗࢆ♧ࡍ㸬ᅗ
2.3.7 ࡟♧ࡍࡼ࠺࡟㸪ࢫࢸ࢔ࣜࣥࢢࢧ࣮࣎ࣘࢽࢵࢺࡣ㸪ࢧ࣮࣮࣎ࣔࢱ࡜ࢧ࣮࣎࢔ࣥࣉࡢ
஧ࡘ࡛ᵓᡂࡉࢀ㸪ࢧ࣮࣮࣎ࣔࢱࡢ㥑ືຊࢆ࣋ࣝࢺࢆ௓ࡋ࡚ࢫࢸ࢔ࣜࣥࢢ࡟ఏ࠼ࡿࡇ࡜
࡛᧯⯦ゅࡢไᚚࢆྍ⬟࡜ࡋ࡚࠸ࡿ㸬ࡲࡓ㸪ࢧ࣮࣎࢔ࣥࣉࡣDSP࡜᥋⥆ࡉࢀ࡚࠾ࡾ㸪DSP
࠿ࡽฟຊࡉࢀࡿṇ㌿ࣃࣝࢫ&$ࡶࡋࡃࡣ㏫㌿ࣃࣝࢫ&%࡟ࡼࡾࢧ࣮࣮࣎ࣔࢱࡢไᚚࢆྍ
⬟࡜ࡍࡿ࡯࠿㸪ࢧ࣮࣮࣎ࣔࢱࡼࡾฟຊࡉࢀࡿᅇ㌿ゅࢆࢧ࣮࣎࢔ࣥࣉ࡟࡚ᕪືࣃࣝࢫ)$㸪
)%࡟ኚ᥮ࡋ㸪DSP࡟ฟຊࡍࡿࡇ࡜࡛㸪᧯⯦ゅࡢィ ࡶྍ⬟࡟ࡋ࡚࠸ࡿ㸬   
(b) Schematic(a) Aspect
Servo
amp
Steering
wheelServo motor
DSP
&$&%
)$)%
control
measurement
Servo motor
Servo amp
Steering wheel
)LJ Schematic of steering servo unit
ࡲࡓ㸪௒ᅇ౑⏝ࡋࡓࢧ࣮࣮࣎ࣔࢱ࡟ࡣ 16 ࣅࢵࢺࢩࣜ࢔࢚ࣝࣥࢥ࣮ࢲ࡜ࢠࣖࡀෆⶶ
ࡉࢀ࡚࠾ࡾ㸪᭱኱ 65536/ᅇ㌿ࡢศゎ⬟ࢆᣢࡕࢠࣖẚࡣ 1/9 ࡛࠶ࡿࡓࡵ㸪1 ࣃࣝࢫ࠶ࡓ
ࡾ 0.5 ᗘᅇ㌿ࡍࡿࡼ࠺㸪ᘧ(2.3.1)ࡢ Į ࡜ ȕ ࡢ್ࢆ࢔ࣥࣉ࡟タᐃࡋࡓ㸬㸦Į 㸪ȕ 㸧
360 1 0.5
65536 9
D
Eu u   [deg]        (2.3.1)
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 ไ㥑ືࢺࣝࢡไᚚ⣔ 
ᮏ⠇࡛ࡣ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢไ㥑ືࢺࣝࢡไᚚ⣔࡟ࡘ࠸࡚㏙࡭ࡿ㸬ᅗ 2.3.8 ࡟㌴
୧ ECU ࡢእほࢆ♧ࡋ㸪ᅗ 2.3.9 ࡟࢔ࢡࢭࣝʊ(&8 㛫ࡢ㓄⥺ࡢኚ᭦࡟ࡘ࠸࡚♧ࡍ㸬ᮏ㌴
୧࡛ࡣ㸪ไ㥑ືࢺࣝࢡࡢไᚚࢆ⾜࠺ࡓࡵ㸪㟁ᅽ㸫ࢺࣝࢡ≉ᛶࡢ௙ᵝࡀኚ᭦ࡉࢀࡓ㌴୧
ECU ࢆ⏝࠸㸪ᮏ᮶࢔ࢡࢭࣝ࣌ࢲࣝ࠿ࡽ㌴୧ ECU ࡬ฟຊࡉࢀࡿ࢔ࢼࣟࢢಙྕࢆ PC ࡼ
ࡾฟຊࡍࡿࡇ࡜࡛ไ㥑ືࢺࣝࢡࡢไᚚࢆᐇ⌧ࡋ࡚࠸ࡿ㸬   
)LJ Vehicle ECU
(a) Original system (b) Modified system
Vehicle ECU Potentio meter(Accelerator pedal)
other
Vehicle ECU Potentio meter(Accelerator pedal)
other
PC&DSP
)LJ Modification of wiring for vehicle ECU
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 ィ ᶵჾ 
ᮏ◊✲࡟౑⏝ࡍࡿᐇ㦂㌴୧࡟࠾࠸࡚㸪ィ ࡀྍ⬟࡞᝟ሗ࡜ィ ᶵჾࡢ୍ぴࢆ⾲ 2.3.4
࡟♧ࡍ㸬௨ୗ࡟ࡑࢀࡒࢀࡢヲ⣽࡟ࡘ࠸࡚㏙࡭ࡿ㸬
7DEOH Relationship between state variables and sensors
䝃䞊䝪䝰䞊䝍᧯⯦ゅ
䝺䞊䝄䞊䝺䞊䝎࿘㎶㌴୧䞉⛣ື≀య䛾఩⨨
䝻䞊䝍䝸䜶䞁䝁䞊䝎䛸䝕䝆䝍䝹ᅇ㌿⣔㌴㍯㏿ᗘ
䝶䞊䝺䜲䝖
๓ᚋຍ㏿ᗘ 䝁䞁䝞䜲䞁䝉䞁䝃
ᶓຍ㏿ᗘ
SensorState variable
㸺ࢥࣥࣂ࢖ࣥࢭࣥࢧ㸼 
ࢥࣥࣂ࢖ࣥࢭࣥࢧ ᭖ࣈ࣮ࣞ࢟〇
࣭๓ᚋຍ㏿ᗘࢭࣥࢧ(SCA320-N1000040)
࣭ᕥྑຍ㏿ᗘࢭࣥࢧ (SCA610-D24T41)
࣭࣮ࣚࣞ࢖ࢺࢭࣥࢧ (STD-8:ASIC2)

ᅗ 2.3.10 ࡟ࢥࣥࣂ࢖ࣥࢭࣥࢧࡢእほࢆ♧ࡍ㸬ࡲࡓ㸪⾲ 2.3.5 ࡟ඹ㏻ࡢ௙ᵝࢆ♧ࡋ㸪
⾲ 2.3.6㸪⾲ 2.3.7 ࡟๓ᚋ࣭ᕥྑຍ㏿ᗘࢭࣥࢧ࡜࣮ࣚࣞ࢖ࢺࢭࣥࢧࡢ౑⏝ࢆ♧ࡍ㸬࡞࠾㸪
⾲୰࡟♧ࡍ9FFࡣ౪⤥㟁ᅽࢆ⾲ࡍ㸬ࢥࣥࣂ࢖ࣥࢭࣥࢧ࡜ࡣຍ㏿ᗘࢭࣥࢧ࡜࣮࣮ࣚࣞࢺ
ࢭࣥࢧࢆ 1 ࣃࢵࢣ࣮ࢪ໬ࡋࡓ」ྜࢭࣥࢧ࡛࠶ࡾ , ୺࡟㌴୧ጼໃไᚚࢩࢫࢸ࣒(ESC)࡟
࡚౑⏝ࡉࢀ࡚࠸ࡿ㸬ࡇࢀࡽ 2 ࡘࡢࢭࣥࢧࡣ ‵ᗘ㸪ࣀ࢖ࢬ㸪⾪ᧁ࡟ᑐࡋ࡚᭱㐺࡟タィ
ࡉࢀࡓ㟁Ꮚᇶᯈ㸪ࢭࣥࢧ࣮ࢆ཰ࡵࡿࣁ࢘ࢪࣥࢢ࡟⤌ࡳ௜ࡅࡽࢀ㸪ཝࡋ࠸㌴㍕⎔ቃ࡟࠾
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࠸࡚ࡶㄗᕪࡀᑡ࡞ࡃ㧗⢭ᗘ࡟㌴୧ࡢᣲືࢆ᳨▱ࡍࡿࡇ࡜ࡀฟ᮶ࡿ㸬 ᮏ◊✲࡛ࡣ㸪㌴
୧ᣲືࡢィ ࡟⏝࠸ࡿ㸬

)LJ Combined sensor (Gyro sensor and accelerometer)

7DEOH  Common specification of acceleration and yaw rate sensor
Specification Value Unit
౪⤥㟁ᅽ (Vcc) 5.00 ± 0.25 V 
᭱኱㟁ᅽ 8.2 V 
౑⏝ ᗘ⠊ᅖ -30 ~ 80 Υ
㔜㔞 150 g 
7DEOH  Specification of acceleration sensor
Specification Value Unit
ຍ㏿ᗘ᳨ฟ⠊ᅖ s14.7 m/s2
࢜ࣇࢭࢵࢺฟຊ 0.5Vcc V 
ឤᗘ 0.2Vcc V/(9.8m/s2) 

7DEOH  Specification of yaw rate sensor
Specification Value Unit
ຍ㏿ᗘ᳨ฟ⠊ᅖ ±100 deg/s
࢜ࣇࢭࢵࢺฟຊ 0.5Vcc V 
ឤᗘ 0.04Vcc V/(deg/s)
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㸺$& ࢧ࣮࣮࣎ࣔࢱ㸼 
ࢠࣖ௜ࡁ࣮ࣔࢱ DX220A-9 ࢚࢜ࣜࣥࢱ࣮ࣝࣔࢱ〇
ᅗ 2.3.11 ࡟ AC ࢧ࣮࣮࣎ࣔࢱࡢእほࢆ♧ࡋ㸪⾲ 2.3.8 ࡟୺࡞௙ᵝࢆ♧ࡍ㸬ᮏ◊✲࡛
౑⏝ࡋࡓࢧ࣮࣮࣎ࣔࢱࡣ㸪ᚑ᮶ࡢࢧ࣮࣮࣎ࣔࢱ࡟ẚ࡭ప㏿ᇦ࡛ࡢࣇࣛࢵࢱ≉ᛶࡀ኱ᖜ
࡟ᨵၿࡉࢀ㸪ప㏿࡛ࡢ⁥ࡽ࠿࡞㐠㌿ࡀᚲせ࡞⏝㏵࡟᭱㐺࡛࠶ࡿ㸬ᮏ◊✲࡛ࡣ᧯⯦ゅࡢ
ィ ཬࡧไᚚ࡟⏝࠸ࡿ㸬
)LJ AC servo motor
7DEOH Specification of AC servo motor
㟁※㟁ᅽ AC100-115 V
-15% ~ +10%
ᐃ᱁ฟຊ 200 W
౑⏝ ᗘ⠊ᅖ -10Υ ~ +40Υ
ᐃ᱁ᅇ㌿㏿ᗘ 333.3 rpm
᭱኱ᅇ㌿㏿ᗘ 555.5 rpm
ᐃ᱁ࢺࣝࢡ 4.9 Nm
᭱኱ࢺࣝࢡ 14.7 Nm
࣮ࣟࢱ័ᛶ࣮࣓ࣔࣥࢺ 0.135  10-4 kgm2
チᐜ័ᛶ࣮࣓ࣔࣥࢺ 219  10-4 kgm2
ᐃ᱁㟁ὶ 2.3 A
᭱኱㟁ὶ 6.9 A
㔜㔞 3.3 kg
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㸺ࢧ࣮࣎࢔ࣥࣉ㸼 
ࢧ࣮࣎࢔ࣥࣉ DXDV020-A ࢚࢜ࣜࣥࢱ࣮ࣝࣔࢱ〇
 ᅗ 2.3.12 ࡟ࢧ࣮࣎࢔ࣥࣉࡢእほࢆ♧ࡋ㸪⾲ 2.3.9 ࡟୺࡞௙ᵝࢆ♧ࡍ㸬ᮏ◊✲࡛ࡣࣃ
ࣝࢫิධຊࢱ࢖ࣉࡢࡶࡢࢆ౑⏝ࡋ㸪ࢧ࣮࣮࣎ࣔࢱ࡜ྜࢃࡏ࡚㸪᧯⯦ゅࡢィ ཬࡧไᚚ
࡟⏝࠸ࡿ㸬
)LJ Servo amplifier
7DEOH Specification of servo amplifier
ୖ఩࢖ࣥࢱ࣮ࣇ࢙࢖ࢫ ࣃࣝࢫิ / ࢔ࢼࣟࢢ㏿ᗘᣦ௧㟁ᅽ
ࣃࣝࢫิධຊ ᭱኱ධຊ࿘Ἴᩘ 500 kHz
ࣃࣝࢫิᙧែ 1㸪ᣦ௧ࣃࣝࢫ /ᣦ௧➢ྕ  2㸪ṇ㌿ /㏫㌿ࣃࣝࢫ
3㸪90 ᗘ఩┦ᕪ 2 ಙྕ
ศ࿘ฟຊ 90 ᗘ఩┦ᕪ 2 ಙྕ
ศ࿘ฟຊࣃࣝࢫᩘ 16 ~ 16384 ࣃࣝࢫ /rev
㏿ᗘᣦ௧⏝㟁※ 10s0.4V (᭱኱ฟຊ㟁ὶ 30mA)
㏿ᗘᣦ௧ධຊ s10 V
ࢺࣝࢡᣦ௧ධຊ s10 V
࢖ࣥࢱ࣮ࣇ࢙࢖ࢫ⏝㟁
※ DC24 V / 0.3 A 
ࢥࣥࢺ࣮ࣟࣝ⏝ධຊ DC24 V / 10 mA
౑⏝ ᗘ⠊ᅖ -10Υ ~ +55Υ
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㸺࣮ࣟࢱ࢚ࣜࣥࢥ࣮ࢲ㸼 
ග㟁ᘧ᳨ฟჾ LG-916 ᑠ㔝 ჾ〇
 ᅗ 2.3.13㸪ᅗ 2.3.14࡟࣮ࣟࢱ࢚ࣜࣥࢥ࣮ࢲ࡜཯ᑕ࣐࣮ࢡࡢእほࢆ♧ࡍ㸬ࡲࡓ㸪⾲ 2.3.10
࡟୺࡞௙ᵝࢆ♧ࡍ㸬᳨ฟჾ࠿ࡽ㉥እ⥺ࢆᨺࡕ㸪ᅇ㌿㍈࡟ᙜࡓࡗ࡚ᡠࡗ࡚ࡁࡓ཯ᑕගࢆ
᳨ฟࡍࡿ㠀᥋ゐ᪉ᘧᅇ㌿᳨ฟჾ࡛㸪ᅇ㌿㍈࡟཯ᑕ࣐࣮ࢡࢆ㈞ࡗ࡚౑⏝ࡍࡿ㸬ᮏ◊✲࡛
ࡣ㸪㌴୧㏿ᗘࢆィ ࡍࡿࡓࡵ࡟⏝࠸ࡿ㸬   
     )LJ  Rotary encoder          )LJ Reflection mark
7DEOH Specification of rotary encoder
Specification Value Unit
༳ຍ㟁ᅽ 12 2r V 
ᛂ⟅㏿ᗘ 0.6 m/s
౑⏝ ᗘ⠊ᅖ -10~60 Υ
᳨ฟ㊥㞳 20 mm
እᙧ 21(W) u 24(H) u 117(L) mm
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㸺ࢹࢪࢱࣝᅇ㌿ィ㸼
ࢹࢪࢱࣝᅇ㌿ィ TM-3130 ᑠ㔝 ჾ〇
 ᅗ 2.3.14 ࡟ࢹࢪࢱࣝᅇ㌿ィࡢእほࢆ♧ࡋ㸪⾲ 2.3.11 ࡟୺࡞௙ᵝࢆ♧ࡍ㸬࣐࢖ࢥࣥ࡟
ࡼࡿ༢఩᥮⟬ᶵ⬟࡟ࡼࡾ㸪ᅇ㌿ᩘ㸪㌴య㏿ᗘ㸪ὶ㔞࡞࡝ࡢィ ࣭┘ど࡟㐺ࡋ࡚࠸ࡿ㸬
ࡲࡓ㸪ග㟁ᘧ᳨ฟჾࡼࡾᚓࡽࢀࡿࣃࣝࢫࢆᇶ࡟㟁ᅽฟຊࢆ⾜࠺㸪F/V ࢥࣥࣂ࣮ࢱ࡛࠶
ࡿ㸬ᮏ◊✲࡛ࡣ㸪ග㟁ᘧ᳨ฟჾ࡜࡜ࡶ࡟⏝࠸ࡿࡇ࡜࡟ࡼࡾ㸪㌴୧㏿ᗘࢆィ ࡍࡿࡓࡵ
࡟⏝࠸ࡿ㸬
)LJ  Digital tachometer
7DEOH  Specification of digital tachometer
Specification Value Unit
㟁※㟁ᅽ AC100~240 V 
ฟຊ᪉ᘧ 12bit D/A ኚ᥮᪉ᘧ - 
┤⥺ᛶ s % 
ฟຊ㟁ᅽ Hi ࣞ࣋ࣝ㸸㸩4.5  ௨ୖ
Lo ࣞ࣋ࣝ㸸㸩0.5  ௨ୗ V 
౑⏝ ᗘ⠊ᅖ 0 ~ 50 Υ
እᙧᑍἲ 96 (W) u 48 (H) u 148 (D) mm

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㸺/,'$5㸼
࣮ࣞࢨ ᐃࢩࢫࢸ࣒ LMS291-S05 SICK 〇
 ᅗ 2.3.15 ࡟ LIDAR ࡢእほࢆ♧ࡋ㸪⾲ 2.3.12 ࡟୺࡞௙ᵝࢆ♧ࡍ㸬ࡇࡢ LIDAR ࡣ㸪㠀
᥋ゐᛶࡢ ᐃࢩࢫࢸ࣒࡛࠶ࡾ㸪ࡇࡢ LMS ࢩࢫࢸ࣒ࡣ࣮ࣞࢨගࡢࣃࣝࢫఏ᧛᫬㛫ࡢ 
ᐃࡢཎ⌮࡛㊥㞳ࢆ ᐃࡍࡿ㸬ࣃࣝࢫ࣮ࣞࢨࣅ࣮࣒ࡀෆ㒊ࡢᅇ㌿࣑࣮࡛ࣛ᪉ྥࢆኚ࠼ࡿ
ࡇ࡜࡛㸪࿘ᅖࢆᡪᙧ࡟ࢫ࢟ࣕࣥࡍࡿ㸬 ᐃࢹ࣮ࢱࡣ㸪እ㒊ホ౯ᶵჾ⏝࡜ࡋ࡚ࢩࣜ࢔ࣝ
࢖ࣥࢱ࣮ࣇ࢙࢖ࢫ⤒⏤࡛ࣜ࢔ࣝࢱ࢖࣒࡟౪⤥ࡉࢀࡿ㸬ᮏ◊✲࡛ࡣ㸪Ṍ⾜⪅ࡸ࿘㎶ࡢ㞀
ᐖ≀ࡢ᳨ฟ࡟⏝࠸ࡿ㸬
)LJ Laser rangefinder
7DEOH Specification of laser rangefinder


V24s15%㟁※㟁ᅽ
W20ᾘ㈝㟁ຊ
Υ-30~+50౑⏝࿘ᅖ ᗘ
kg4.5㔜㔞
mm10 ᐃศゎ⬟
ms53/26/13ᛂ⟅᫬㛫
deg0.25/0.5/1.0ゅᗘศゎ⬟
mms35(㊥㞳⠊ᅖ1~20m)ࢩࢫࢸ࣒ㄗᕪ
-RS232࢖ࣥࢱ࣮ࣇ࢙࢖ࢫ
deg180ゅᗘ ᐃ⠊ᅖ
m80㊥㞳 ᐃ⠊ᅖ
UnitValueSpecification
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  /,'$5 ࢆ⏝࠸ࡓ㞀ᐖ≀᳨ฟ࢔ࣝࢦࣜࢬ࣒ 
ᮏ⠇࡛ࡣ㸪࣮ࣞࢨ࣮ࣞࢲ࠿ࡽ≀యࡲ࡛ࡢ㊥㞳᝟ሗ5ࡼࡾṌ⾜⪅ࡢ఩⨨᝟ሗ SHG; , SHG<
࠾ࡼࡧṌ⾜⪅ࡢ;㍈᪉ྥ㏿ᗘ9SHGࢆ᳨ฟࡍࡿᡭἲ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
 ᮏ◊✲࡛౑⏝ࡍࡿ࣮ࣞࢨ࣮ࣞࢲࡣ㸪࿘㎶࢚ࣜ࢔ࢆỈᖹ࡞ᡪ≧࡟ 180 ᗘࢫ࢟ࣕࣥࡋ㸪
᭱㛗 80mඛࡲ࡛ィ ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ᮏࢩࢫࢸ࣒࡛ࡣ㸪2 ᗘ้ࡳࡢ 180 ᗘศࡢ࣮ࣞ
ࢨ࣮ࣞࢲࢹ࣮ࢱ5ࢆ⏝࠸ࡿ㸬௨ୗ࡟㸪Ṍ⾜⪅఩⨨᝟ሗ SHG; , SHG< ࠾ࡼࡧṌ⾜⪅ࡢ;㍈᪉
ྥ㏿ᗘ9SHGࢆ᳨ฟࡍࡿ㐣⛬ࢆㄝ᫂ࡍࡿ࡟࠶ࡓࡾ㸪ᅗ 2.4.1 ࡟♧ࡍሙ㠃࡛ᐇ㝿࡟ྲྀᚓࡋࡓ
1 ᗘ้ࡳࡢ 90 ᗘศࡢ㊥㞳᝟ሗ5ࢆᇶ࡟᝟ሗฎ⌮ᡭ㡰ࢆ㏙࡭࡚࠸ࡃ㸬ࡲࡓ㸪ᅗ 2.4.2 ࡟
ᮏᡭἲࡢࣇ࣮ࣟࢳࣕ㸫ࢺࢆ♧ࡍ㸬
;
<
K
;
;SHG(W);F(W)
<F(W)
E<SHG(W)
<
2
)LJ  Pedestrian detection in intersection
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)LJ  Flowchart of pedestrian detection process right turn maneuver 
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)LJ  Analysis result of moving objects in Region of Interest
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7DEOH Condition of pedestrian crosswalk
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)LJ  Laser radar data association
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(a) Raw data
(b) Processed data
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)LJ  Analysis result of discriminate aggregation
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)LJ  Calculation of pedestrian velocity
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)LJ One exampleof simulation results using potential field concept
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)LJ  1-wheel rotation model
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5.1 ࡣࡌࡵ࡟
ᅗ 5.1.1 ࡟ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱෆࡢᑐṌ⾜⪅ሙ㠃ࡢ୍౛ࢆ♧ࡍ㸬ᅗ 5.1.1 ࡟♧ࡍࡼ࠺
࡟㸪Ṍ⾜⪅ࡸ⮬㌿㌴➼ࡀ㥔㌴㌴୧➼ࡢ㞀ᐖ≀ࡢ㝜ࡼࡾ㣕ࡧฟࡍࡇ࡜᳨࡛ฟࡢ㐜ࢀࡀ⏕
ࡌ㸪ࣄࣖࣜࣁࢵࢺሙ㠃࡜࡞ࡗ࡚࠸ࡿሙ㠃ࡀᏑᅾࡍࡿ㸬ࡑࡢࡓࡵ㸪ࡇࡢࡼ࠺࡞ሙ㠃࡛Ᏻ
඲࡟㉮⾜ࡍࡿ࡟ࡣ㞀ᐖ≀ࡢ㝜࡞࡝ࡢࢭࣥࢧࡢ࢜ࢡ࣮ࣝࢪࣙࣥࡼࡾฟ⌧ࡍࡿṌ⾜⪅ࢆ
᝿ᐃࡋࡓ₯ᅾࣜࢫࢡࡢホ౯ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
Fig. 5.1.1 Snapshot of near-miss incident database
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ᮏ❶࡛ࡣ㸪₯ᅾࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ᥎ᐃ࡟ᇶ࡙ࡃ㐠㌿▱⬟ࣔࢹࣝࡢᵓ⠏࡜ࡋ࡚㸪㐽
ⶸ≀࡞࡝࡛Ṍ⾜⪅ࡀ┤᥋ࢭࣥࢩࣥࢢ࡛ࡁ࡞࠸ሙ㠃࡟࠾ࡅࡿ₯ᅾࣜࢫࢡホ౯ᡭἲࢆᥦ
᱌ࡋ㸪ࡑࢀ࡟ᇶ࡙ࡃ⾪✺ᅇ㑊࢔ࣝࢦࣜࢬ࣒ࡢ᭷ຠᛶࡢ᳨ド࡟ࡘ࠸࡚㏙࡭ࡿ㸬5.2 ⠇࡛
ࡣ࣏ࢸࣥࢩࣕࣝࣇ࢕࣮ࣝࢻࡢ⌮ㄽ࡟ᇶ࡙ࡃ₯ᅾࣜࢫࢡホ౯ᡭἲࢆᥦ᱌ࡍࡿ㸬 5.3 ⠇࡛
ࡣ㸪ᥦ᱌ࡋࡓࣜࢫࢡホ౯ᡭἲࡢ᳨ドࡢࡓࡵ࡟㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡢศᯒ࠿ࡽ
᳨ドሙ㠃ࡢᢳฟࡋࡓ⤖ᯝ࡟ࡘ࠸࡚㏙࡭㸪5.4 ⠇࡛ᢳฟࡋࡓሙ㠃࡛ࡢ᭷ຠᛶࢆ᳨ドࡋࡓ
⤖ᯝ࡟㏙࡭ࡿ㸬5.5 ⠇࡛ࡣ㸪ᮏ❶ࡼࡾᚓࡽࢀࡓ▱ぢࢆࡲ࡜ࡵࡿ㸬
5.2 ₯ᅾࣜࢫࢡ࡟ᑐࡍࡿࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢ⌮ㄽⓗタィ
ᮏ❶࡛ࡣ㸪⇍⦎ࢻࣛ࢖ࣂࡢ㐠㌿⾜ືࢆᶍᨃࡋࡓ⾪✺ࣜࢫࢡࡢᐃ㔞໬ᡭἲࢆᥦ᱌ࡍࡿ㸬
4 ❶ࡼࡾ㸪⇍⦎ࢻࣛ࢖ࣂࡣ㸪ぢ㏻ࡋࡢᝏ࠸↓ಙྕ஺ᕪⅬ➼ࡢ㸪Ṍ⾜⪅ࡀ▱ぬ࡛ࡁ࡞࠸
ሙ㠃࡛ࡣ㸪ࡑࡢ㝜ࡼࡾฟ⌧ࡍࡿṌ⾜⪅ࡢᏑᅾ☜⋡ࢆ⪃៖ࡋࡓῶ㏿⾜ືࢆ⾜࠺ࡇ࡜ࢆ☜
ㄆ࡛ࡁࡓ㸬   
ࡑࡇ࡛㸪ᮏ⠇࡛ࡣ㸪ࡇࢀࡽࡢ⇍⦎ࢻࣛ࢖ࣂࡢ㐠㌿᧯స≉ᛶࢆᶍᨃࡋࡓࣜࢫࢡ࣏ࢸࣥ
ࢩࣕࣝࡢタィ࡟ࡘ࠸࡚㏙࡭ࡿ㸬࡞࠾㸪ᮏ⠇࡛ࡣᅗ 5.2.1 ࡟♧ࡍ㸪㊰ୖ㥔㌴ࡋࡓ㌴୧ࡢ
㝜࠿ࡽṌ⾜⪅ࡀ㣕ࡧฟࡍሙ㠃࡟ᐃᘧ໬ࢆ⾜࠺㸬
;HGJH
<
;
\
[
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Fig. 5.2.1 Pictorial diagram of pedestrian dart out scenario
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5.2.1 ࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢᐃᘧ໬
ᮏ⠇࡛ࡣ㸪⇍⦎ࢻࣛ࢖ࣂࡢ㐠㌿᧯స≉ᛶࢆᶍᨃࡋࡓࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢᐃᘧ໬࡟
ࡘ࠸࡚㏙࡭ࡿ㸬
ᅗ 5.2.2 ࡟➨ 4 ❶࡛ᚓࡽࢀࡓ⇍⦎ࢻࣛ࢖ࣂࡢ୍౛࡜ࡋ࡚㸪ID94 ࡢሙ㠃࡛ࡢ㐠㌿⾜ື
ࢆ♧ࡍ㸬ᅗ 5.2.2 ࡼࡾ㸪⇍⦎ࡢࢻࣛ࢖ࣂ↓ಙྕ஺ᕪⅬࡢ₯ᅾࣜࢫࢡ࡟ᑐࡋ㸪ຍ㏿ᗘ 0
ࡢ≧ែ࠿ࡽ㸪࡞ࡵࡽ࠿࡟ῶ㏿ᗘࢆቑຍࡉࡏࡿࡼ࠺࡞ࣉࣟࣇ࢓࢖࡛ࣝ࠶ࡿࡇ࡜ࡀ☜ㄆ࡛
ࡁࡿ㸬ᮏㄽᩥ࡛ࡣ㸪ῶ㏿ᗘࡢቑຍࢆ⾲⌧ࡍࡿࡓࡵ㸪↓㝈㐲࡛ࡣ 0 ࡜࡞ࡾ㸪࣏ࢸࣥࢩࣕ
ࣝࡢⓎ⏕※࡟㏆࠸࡯࡝࣏ࢸࣥࢩ࢚ࣕࣝࢿࣝࢠࡣቑ኱ࡍࡿ᩺ຊ࣏ࢸࣥࢩࣕࣝࡢⓎ⏕※
࠿ࡽࡢ㊥㞳 Drf ࢆ㏫ᩘ࡟ᣢࡘ㛵ᩘ࡛₯ᅾࣜࢫࢡࡢ࣏ࢸࣥࢩࣕࣝࢆ⾲⌧ࡍࡿ㸬ᘧ㸦5.2.1㸧
࡟₯ᅾࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ㛵ᩘࢆ♧ࡍ㸬
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
ࠉ㸸driver E2
ࠉ㸸driver E3
-30 -25 -20 -15 -10 -5 0 5
-2
-1
0
1
Longitudinal Distance [m]
V
eh
ic
le
A
cc
el
er
at
io
n 
[m
/s
2 ]
-30 -25 -20 -15 -10 -5 0 5
0
10
20
30
Longitudinal Distance [m]
V
eh
ic
le
V
el
oc
ity
 [k
m
/h
]
Fig. 5.2.2 Measurement data at intersection ID94
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ḟ࡟㸪ᘧ㸦5.2.1㸧୰ࡢ࣏ࢸࣥࢩࣕࣝࡢಀᩘ&UIࡢタィ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
ᮏㄽᩥ࡛ࡣ㸪ಀᩘ&UIࢆ㸪⮫⏺㊥㞳'WK࡛᩺ຊࡢ࣏ࢸࣥࢩ࢚ࣕࣝࢿࣝࢠ8UIࡀ㸪⮬㌴ࡢ
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タᐃࡋࡓ㸬࢚ࢿࣝࢠࡢ㔮ࡾྜ࠸ࡢᘧࡣᘧ㸦5.2.2㸧࡛⾲ࡉࢀ㸪ᘧ㸦5.2.2㸧ࡼࡾ㸪ಀᩘ&UI
ࡣᘧ㸦5.2.3㸧࡛⾲ࡉࢀࡿ㸬
 2 212  UIUI F F UHIWK
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ࡿ᩺ຊ㸪ຍ㏿ᗘࡣࡑࢀࡒࢀ㸪ᘧ㸦5.2.5㸧㸪㸦5.2.6㸧࡛⾲ࡉࢀࡿ㸬
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2 2
_ 2
2 2
2
2
cos
2
T
w   w
 
F F UHIUI UI
[ UI WK
UI UI
F F UHI
WK UI
UI
P 9 98 G;) '; ' '
P 9 9' '
                 㸦5.2.5㸧
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5.2.2 ⮫⏺㊥㞳ࡢ⌮ㄽⓗタィ
ᮏ⠇࡛ࡣ㸪⮫⏺㊥㞳ࡢタィ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
᩺ຊ࣏ࢸࣥࢩࣕࣝ࡜ࡢ࡞ࡍゅT UIࡀ 0 ࡢ࡜ࡁ㸪ᘧ㸦5.2.6㸧ࡼࡾ㸪᩺ຊ࣏ࢸࣥࢩࣕࣝࡼ
ࡾ⏕ࡌࡿຍ㏿ᗘࡣᘧ㸦5.2.7㸧࡛⾲ࡍࡇ࡜ࡀ࡛ࡁࡿ㸬ᘧ㸦5.2.6㸧୰ࡢD[BUIࡣ᩺ຊ࣏ࢸࣥ
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ࢩࣕࣝ࡜ࡢ๓ᚋ᪉ྥ㊥㞳G;UI࡛ཧ↷㏿ᗘ9UHIࡲ࡛➼ຍ㏿ᗘ㐠ື࡛ῶ㏿ࡍࡿ㝿ࡢຍ㏿ᗘ
㸦ཧ↷ຍ㏿ᗘ㸧ࢆ⾲ࡍ㸬
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8 'D DP ; G;         㸦5.2.7㸧
ᘧ㸦5.2.7㸧㸪ࡼࡾ᩺ຊࡢ࣏ࢸࣥࢩࣕࣝࡼࡾ⏕ࡌࡿຍ㏿ᗘࡣ㸪᩺ຊ࣏ࢸࣥࢩࣕࣝ࡜ࡢ
࡞ࡍゅT UIࡀ 0 ࡢ࡜ࡁ㸪⮫⏺㊥㞳'WKࢆ⮫⏺Ⅼ࡜ࡋ࡚㸪ཧ↷ຍ㏿ᗘ࡟ࡓ࠸ࡋ࡚ຍ㏿ᗘࡀ
ቑῶࡍࡿຍ㏿ᗘࢆ⏕ࡌࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬
100m ๓᪉࡟᩺ຊ࣏ࢸࣥࢩࣕࣝࡀ࠶ࡾ㸪ึᮇ㏿ᗘࡀ 20-70km/h ࡢሙ㠃࡛ࡢ㌴୧ᣲື
ࢆᅗ 5.2.3 ࡟♧ࡍ㸬࡞࠾㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥ᮲௳࡜ไᚚࣃ࣓࣮ࣛࢱࡣࡑࢀࡒࢀ㸪⾲ 5.2.1㸪
5.2.2 ࡟♧ࡍ㸬
Table 5.2.1  Simulation condition   Table 5.2.2  Control parameters 
Symbol Value Unit
; F 0 0.0 m
< F 0 0.0 m
; UI 100.0 m
< UI 0.0 m
Symbol Value Unit
'PDUJLQ 2.0 m
' WK 20 m
9 F 0 20.0 ~ 70.0 km/h
9 UHI 0.0 m/s
PF 400 kg
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Fig. 5.2.3 Simulation result with changing 9F0 
('WK=Constant)
ᅗ 5.2.3 ࡼࡾ㸪ᘧ㸦5.2.7㸧࡛᩺ຊ࣏ࢸࣥࢩࣕࣝࢆ⟬ฟࡍࡿࡇ࡜࡛㸪⁥ࡽ࠿࡞ῶ㏿⾜
ືࢆࡼࡃ⾲⌧࡛ࡁ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬ࡋ࠿ࡋ㸪⾲ 5.2.2 ࡟♧ࡍ᮲௳ࡢࡼ࠺࡟㸪
⮫⏺㊥㞳ࢆ୍ᐃ್࡛୚࠼ࡓሙྜ㸪ึᮇ㏿ᗘࡀቑຍࡋࡓሙྜ㸪⮫⏺Ⅼࡀᅛᐃࡉࢀ࡚࠸ࡿ
ࡓࡵ㸪᭱኱ῶ㏿ᗘࡀ኱ࡁࡃቑຍࡋ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬
ࡑࡇ࡛㸪ᮏㄽᩥ࡛ࡣ㸪ึᮇ㏿ᗘࡀ᭱኱ῶ㏿ᗘ࡟୚࠼ࡿᙳ㡪ࢆ⪃៖ࡋ࡚㸪⮫⏺㊥㞳'WK
ࢆ⮬㌴ࡢ๓᪉ὀど᫬㛫7Sࡀ୍ᐃ࡛࠶ࡿ๓᪉ὀど㊥㞳/S࡟タᐃࡋࡓ㸬⮫⏺㊥㞳ࡢ⟬ฟᘧ
ࢆᘧ㸦5.2.8㸧࡟♧ࡍ㸬
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  WK S F S' W / W 9 W 7                         㸦5.2.8㸧
⮫⏺㊥㞳ࢆᘧ(5.2.8)࡛୚࠼ࡓሙྜࡢึᮇ㏿ᗘࡀ 20-70km/hࡢሙ㠃࡛ࡢ㌴୧ᣲືࢆᅗ
5.2.4 ࡟♧ࡍ㸬ࡑࡋ࡚㸪๓᪉ὀど᫬㛫ࡢᙳ㡪ࢆㄪᰝࡍࡿࡓࡵ㸪๓᪉ὀど᫬㛫7Sࢆ 1-5s
࡛ኚ᭦ࡋࡓሙྜࡢ㌴୧ࢆᅗ 5.2.5 ࡟♧ࡍ㸬࡞࠾㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥ᮲௳ࡣ⾲ 5.2.1 ࡜ྠ
ᵝ࡜ࡋ㸪ไᚚࣃ࣓࣮ࣛࢱࡣࡑࢀࡒࢀ㸪⾲ 5.2.3㸪5.2.4 ࡟♧ࡍ㸬
ᅗ 5.2.4 ࡼࡾ㸪⮫⏺㊥㞳'WKࢆ୍ᐃ࡟タᐃࡋࡓሙྜ࡟ẚ࡭㸪ึᮇ㏿ᗘࡀቑຍࡍࡿ࡟ࡘ
ࢀ࡚⮫⏺Ⅼࡀ⮬㌴ࡢึᮇ఩⨨࡟㏆࡙ࡃࡓࡵ㸪᭱኱ῶ㏿ᗘ࡟୚࠼ࡿᙳ㡪ࢆపῶ࡛ࡁ࡚࠸
ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬ࡲࡓ㸪ᅗ 5.2.5 ࡼࡾ㸪๓᪉ὀど᫬㛫7Sࢆ㛗ࡃࡍࡿ࡯࡝⦆ࡸ࠿࡞
ῶ㏿ᗘࢆせồࡋ㸪▷ࡃࡍࡿ࡯࡝ᛴ࡞ῶ㏿ᗘࢆせồࡍࡿ࣏ࢸࣥࢩࣕࣝࢆ⾲⌧࡛ࡁࡿࡇ࡜
ࡀ☜ㄆ࡛ࡁࡓ㸬
Table 5.2.3  Control parameters    Table 5.2.4  Control parameters 
(7S = constant)           (9F0 = Constant)
Symbol Value Unit
'PDUJLQ 2.0 m
7 S 1.5 s
9 F 0 20.0 ~ 70.0 km/h
9 UHI 0.0 m/s
PF 400 kg
Symbol Value Unit
'PDUJLQ 2.0 m
7 S 1.0 ~ 5.0 s
9 F 0 30.00 km/h
9 UHI 0.0 m/s
PF 400 kg
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Fig. 5.2.4 Simulation result with changing 9F0
(7S = constant) 
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Fig. 5.2.5 Simulation result with changing 7S
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5.2.3 ᚎ⾜㏿ᗘࡢ⌮ㄽⓗタィ
ᮏ⠇࡛ࡣ㸪㞀ᐖ≀ࡢ㝜ࡼࡾ㣕ࡧฟࡍṌ⾜⪅ࡢ⛣ືண ࡜Ṍ⾜⪅ࡢ⛣ືண ࡟ᇶ࡙ࡃ
ᚎ⾜㏿ᗘࡢỴᐃ᪉ἲ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
ᅗ 5.2.6 ࡟♧ࡍࡼ࠺࡟㸪㊰⫪➼࡟㥔㌴㌴୧ࡀᏑᅾࡍࡿሙྜ㸪ࡑࡢ㝜ࡼࡾṌ⾜⪅ࡣ;
㍈᪉ྥ࡟వ⿱㊥㞳ࢆ࡜ࡗࡓ఩⨨࠿ࡽ㐍ධࡍࡿࡇ࡜ࡀ᝿ᐃࡉࢀࡿ㸬ࡑࡇ࡛㸪ᮏㄽᩥ࡛ࡣ㸪
㞀ᐖ≀ࡢᚋ᪉ࡼࡾ;㍈᪉ྥࡢ㊥㞳;Hࡢ೫ᕪࢆᣢࡗࡓ఩⨨࠿ࡽṌ⾜⪅ࡀ⮬㌴ࡢ⤒㊰࡟㐍
ධࡋ࡚ࡃࡿሙ㠃ࢆ᝿ᐃࡋ㸪ᘧ㸦5.2.9㸧ࡼࡾṌ⾜⪅ࡢ఩⨨ࢆண ࡍࡿ㸬࡞࠾㸪ᘧ୰ࡢண
 ᫬㛫7SUHࡣ㸪ண ࡉࢀࡿṌ⾜⪅࡜ࡢ⾪✺Ⅼࡲ࡛ࡢ⮬㌴ࡢ฿㐩᫬㛫࡜ࡋ㸪ᘧ㸦5.2.10㸧
ࡼࡾồࡵࡽࢀࡿ㸬
         
ˆ
ˆ ˆ
½  ° ¾    ° ¿

SHG HGJH H
F HGJH
SHG SUH F SHG SHG SUH
F HGJH
; ; ;
< W << W 7 ; W ; 9 7 W; W ;
         (5.2.9)
           
2
_
_
ˆ2    F F [ F F SHGSUH
[ F
9 W 9 W D W ; W ;
7 W D W
             (5.2.10)
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Fig. 5.2.6 Pictorial diagram of predictive virtual point
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ḟ࡟㸪ᚎ⾜㏿ᗘࡢ⟬ฟ᪉ἲ࡟ࡘ࠸࡚㏙࡭ࡿ㸬ᚎ⾜᫬ࡢ㏿ᗘࡣṌ⾜⪅࣭⮬㌿㌴ࡀ㣕ࡧ
ฟࡋ࡚ࡁࡓ㝿࡟㸪⥭ᛴ೵Ṇྍ⬟࡞್࡛࠶ࡿᚲせࡀ࠶ࡿ㸬ࡘࡲࡾ㸪Ṍ⾜⪅ࡢ⾪✺Ⅼ฿㐩
᫬㛫7VWRSෆ࡛㸪೵Ṇྍ⬟࡞㏿ᗘ࡜㊥㞳ࡼࡾồࡵࡽࢀࡿ㸬Ṍ⾜⪅ࡢ㏿ᗘࢆ୍ᐃ࡜௬ᐃࡋ
ࡓሙྜ㸪Ṍ⾜⪅ࡢ⾪✺Ⅼ฿㐩᫬㛫7VWRSࡣᘧ㸦5.2.11㸧࡛⾲ࡉࢀࡿ㸬
 
       ˆ  
F HGJH
F F SHG
F HGJH
VWRS
SHG
< W << W ; W ;; W ;7 W 9
                              㸦5.2.11㸧
⮬㌴ࡀ୍ᐃࡢຍ㏿ᗘDPD[࡛ῶ㏿ྍ⬟࡛࠶ࡿ࡜௬ᐃࡋࡓሙྜ㸪Ṍ⾜⪅ࡢ⾪✺Ⅼ฿㐩᫬
㛫7VWRS࡛㸪೵Ṇྍ⬟࡞㏿ᗘ㸦ᚎ⾜㏿ᗘ㸧9UHI࡜ࡑࡢ᫬ࡢไື㊥㞳6UHIࡣᘧ㸦5.2.12㸧ࡼࡾ
ồࡵࡽࢀࡿ㸬
   
   2
2
 
 
UHI PD[ VWRS
PD[
UHI VWRS
9 W D 7 W
D6 W 7 W                                                    㸦5.2.12㸧
⾲ 5.2.5࡟♧ࡍࢩ࣑࣮ࣗࣞࢩࣙࣥ᮲௳࡛㸪Ṍ⾜⪅ࡢண ㏿ᗘ SHG9 㸪᝿ᐃࡍࡿῶ㏿ᗘDPD[㸪
㞀ᐖ≀࡜Ṍ⾜⪅ࡢ㣕ࡧฟࡋ఩⨨ࡢ೫ᕪ;Hࢆࡑࢀࡒࢀኚ໬ࡉࡏࡓሙྜࡢ㸪ᚎ⾜㏿ᗘࡢኚ
໬ࢆᅗ 5.2.7 ࠿ࡽ ᅗ 5.2.9 ࡟♧ࡍ㸬
Table 5.2.5 Simulation parameter
Symbol Value Unit
9 F 0 30.00 km/h
1.5 m/s
; H 0.5 m
D PD[ -0.85 G

SHG9
➨ 5 ❶ ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽⓗゎᯒ
123
ᅗ 5.2.7㸪ᅗ 5.2.8 ࡼࡾ㸪Ṍ⾜⪅ࡢண ㏿ᗘ SHG9 㸪᝿ᐃࡍࡿῶ㏿ᗘDPD[࡟ࡘ࠸࡚ࡣ㸪
ࡑࢀࡒࢀࡢࣃ࣓࣮ࣛࢱࡀቑຍࡍࡿ࡜㸪ᚎ⾜㏿ᗘࡢ್ࡀᑠࡉࡃ࡞ࡗ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛
ࡁࡿ㸬ࡲࡓ㸪ᅗ 5.2.9 ࡼࡾ㸪㞀ᐖ≀࡜Ṍ⾜⪅ࡢ㣕ࡧฟࡋ఩⨨ࡢ೫ᕪ;H࡟ࡘ࠸࡚ࡣ㸪㥔
㌴㌴୧ࡢ㐲᪉࡛ࡣ኱ࡁ࡞ᙳ㡪ࡀ࡞࠸ࡶࡢࡢ㸪㏆ഐࡢᚎ⾜㏿ᗘࡢศᕸࡀኚ໬ࡋ㸪೫ᕪࡀ
ከࡁ࠸⛬㸪᪩ᮇࡢẁ㝵࡛ᚎ⾜㏿ᗘࡀ⦆࿴ࡍࡿഴྥ࡟࠶ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓ㸬
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(a) 9SHG = 0.75 m/s (b) 9SHG = 1.00 m/s
(c) 9SHG = 1.25 m/s (d) 9SHG = 1.50 m/s
(e) 9SHG = 1.75 m/s (f) 9SHG = 2.00 m/s
Fig. 5.2.7 Simulation result with changing SHG9 
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Fig. 5.2.8 Simulation result with changing DPD[

➨ 5 ❶ ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽⓗゎᯒ
125
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
-10 -5 0
-2
-1.5
-1
-0.5
0 䢢
Longitudinal Distance [m]
䢢L
at
er
al
 D
ist
an
ce
 [m
]
R
ef
er
en
ce
 V
el
oc
ity
 [k
m
/h
]
10
20
30
(a) ;H = 0.0 m (b) ;H = 0.4 m
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Fig. 5.2.9 Simulation result with changing ;H

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5.2.4 ⇍⦎ࢻࣛ࢖ࣂࡢ㐠㌿ࢹ࣮ࢱ࡟ᇶ࡙ࡃࣃ࣓࣮ࣛࢱタᐃ
ᮏ⠇࡛ࡣ㸪๓⠇࡛ᥦ᱌ࡋࡓ₯ᅾࣜࢫࢡ࣏ࢸࣥࢩࣕࣝࡢྛ✀ࣃ࣓࣮ࣛࢱࡢࢹ࣮ࢱࢆ㸪
4 ❶࡛཰㞟ࡋࡓ㐠㌿ᣦᑟဨࡢᐇ㊰㉮⾜ࢹ࣮ࢱࡼࡾỴᐃࡋࡓ㸬
ᮏㄽᩥ࡛タᐃࡋࡓࣃ࣓࣮ࣛࢱࢆ⾲ 5.2.6 ࡟♧ࡋ㸪㐠㌿ᣦᑟဨࡢ㐠㌿⾜ື࡜ࡢẚ㍑ࢆ
ᅗ 5.2.10 ࡟♧ࡍ㸬Ṍ⾜⪅࣭⮬㌿㌴ࡢ᝿ᐃ㏿ᗘ9SHGࡣඛ⾜◊✲ࡼࡾ 2.75m/s(48)࡜タᐃࡋ㸪
௚ࡢࣃ࣓࣮ࣛࢱࢆ๓⠇࡛ᚓࡽࢀࡓྛ✀ࣃ࣓࣮ࣛࢱࡢᙳ㡪࡟ᇶ࡙ࡁᐇ㦂ⓗ࡟Ỵᐃࡋࡓ㸬  
Table 5.2.6 Risk potential parameter setting based on expert driver’s data
Symbol Value Unit
7 S 4.75 s
; H 1.0 m
9 SHG 2.75 m/s
D [BF 0.7 m/s2
D PD[ -1.7 m/s2
ࠉ㸸Driver model with hazrad-anticipation
ࠉ㸸driver E2
ࠉ㸸driver E3
-30 -25 -20 -15 -10 -5 0 5
-2
-1
0
1
Longitudinal Distance [m]
V
eh
ic
le
A
cc
el
er
at
io
n 
[m
/s
2 ]
-30 -25 -20 -15 -10 -5 0 5
0
10
20
30
Longitudinal Distance [m]
V
eh
ic
le
V
el
oc
ity
 [k
m
/h
]
Reference velocity 9UHI
Fig. 5.2.10 Comparison to hazard anticipatory system and expert driver’s data
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5.3 ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࢆ⏝࠸ࡓ᳨ドሙ㠃ࡢᢳฟ
ᮏ❶࡛ࡣ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࢆ⏝࠸࡚ᥦ᱌ࡋࡓࢩࢫࢸ᳨࣒ドሙ㠃࡛࠶ࡿᑐ
Ṍ⾜⪅࣭⮬㌿㌴ࣄࣖࣜࣁࢵࢺሙ㠃ࢆᢳฟࡋࡓ⤖ᯝ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
5.3.1 ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡢᴫせ
 ༴㝤ண 㐠㌿ࣔࢹࣝࡢຠᯝホ౯ࡣ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫ࡟࠾ࡅࡿࣄࣖࣜࣁࢵ
ࢺሙ㠃ࢆ⏝࠸࡚⾜࠺㸬ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫ࡜ࡣ㸪࢖࣋ࣥࢺグ㘓ᆺࢻࣛ࢖ࣈࣞࢥ
࣮ࢲࢆࢱࢡࢩ࣮࡟ᦚ㍕ࡋ㸪㒔ᕷෆ࠾ࡼࡧ㒔ᕷ㏆㑹ࢆ㉮⾜ࡋࡓ㝿ࡢከᩘࡢࣄࣖࣜࣁࢵࢺ
ࢹ࣮ࢱࢆ཰㞟࣭ศᯒࡋࡓࡶࡢ࡛࠶ࡿ㸬ࢱࢡࢩ࣮࡟⿦╔ࡉࢀࡓ࢖࣋ࣥࢺグ㘓ᆺࢻࣛ࢖ࣈ
ࣞࢥ࣮ࢲ(HORIBA ࡝ࡽ⊧)ࢆᅗ 5.3.1 ࡟♧ࡍ㸬ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡣ㸪⮬ື㌴
ᢏ⾡఍ࡀᡤ᭷ࡋ࡚࠸ࡿ㸬2006 ᖺ࠿ࡽ 2010 ᖺ 3 ᭶ࡲ࡛ࡣ⮬ື㌴ᢏ⾡఍ࡀࢹ࣮ࢱࡢᣑᙇ
ࢆ⾜ࡗ࡚࠸ࡓࡀ㸪2010 ᖺ 10 ᭶࠿ࡽࡣ㸪ᮏᏛࡢỌ஭◊✲ᐊࡀ⮬ື㌴ᢏ⾡఍࡟௦ࢃࡾࢹ
࣮ࢱࡢᣑᙇࢆ⾜ࡗ࡚࠸ࡿ㸬ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱࡢ⥲ᩘࡣ 2011 ᖺ 11 ᭶ 15 ᪥᫬Ⅼ࡛
56,208 ௳࠶ࡾ㸪ࡍ࡭࡚㒔ෆ࠾ࡼࡧ㟼ᒸᕷෆ࡛ྲྀᚓࡋࡓࢹ࣮ࢱ࡛࠶ࡿ㸬ࢹ࣮ࢱࡢ᭦᪂ࡣ
᭶࡟ 1~2 ᅇࡢ㢖ᗘ࡛⾜ࡗ࡚࠾ࡾ㸪௒ᚋࡣ㸪⚟ᒸ㸪⛅⏣㸪໭ᾏ㐨࡟࠾ࡅࡿࣄࣖࣜࣁࢵࢺ
ࢹ࣮ࢱࡶ㏣ຍࡍࡿணᐃ࡛࠶ࡿ㸬ࡇࡇ࡛㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࡜ࡣ㸪ᖖ᫬グ㘓ᆺࢻࣛ࢖
ࣈࣞࢥ࣮ࢲ࡟ࡼࡾィ ࡋࡓຍ㏿ᗘࡢ⤯ᑐ್ࡀ㸪0.45Gࢆ㉸࠼ࡓ≧ែ୍࡛ᐃ᫬㛫⤒㐣ࡋ
ࡓࢹ࣮ࢱࡢࡇ࡜࡛࠶ࡿ㸬グ㘓ࡉࢀࡿࢹ࣮ࢱࡣ㸪0.45Gࢆ㉸࠼ࡓ᫬Ⅼ࠿ࡽ๓ 10s㸪ᚋ 5s
ศࡢᫎീ࡜㸪㌴୧㏿ᗘ࣭๓ᚋ᪉ྥຍ㏿ᗘ࡞࡝ࡢ㐠㌿⾜ື࡛࠶ࡿ (21)㸬
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Fig. 5.3.1 Event recording drive recorder
ࡘࡂ࡟㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫ࡟࠾࠸࡚㸪⮬㌴࡜Ṍ⾜⪅࣭⮬㌿㌴ࡲ࡛ࡢ┦ᑐ㊥
㞳ࢆィ ࡍࡿࡓࡵࡢ㊥㞳 ᐃࢶ࣮ࣝ࡟ࡘ࠸࡚♧ࡍ㸬㊥㞳 ᐃࢶ࣮ࣝ⏬㠃ࢆᅗ 5.3.2 ࡟
♧ࡍ㸬┦ᑐ㊥㞳ࢆィ ࡍࡿࡓࡵ࡟ࡣ㸪ࡲࡎ㸪࣓࢝ࣛྲྀ௜᝟ሗࢆⓏ㘓ࡍࡿᚲせࡀ࠶ࡿ㸬
࣓࢝ࣛྲྀ௜᝟ሗࡣ㸪ᅗ 5.3.2 ࡢᐇ⥺࡛ᅖࢇࡔ㒊ศ࡛タᐃࡍࡿ㸬ᅗ 5.3.2 ࡟♧ࡍࡼ࠺࡟㸪
ᕥྑࡑࢀࡒࢀࡢࣇ࢙ࣥࢲ࣮࣑࣮ࣛ୰ኸ࡟ⓑ୸ࡀ఩⨨ࡍࡿࡼ࠺㸪࣓࢝ࣛྲྀ௜఩⨨࡜࣓࢝
ࣛྲྀ௜ゅᗘࡢ್ࢆㄪᩚࡍࡿ㸬್ࡢㄪᩚ࡟࠾ࡅࡿὀពⅬ࡜ࡋ࡚ࡣ㸪ᅗ 5.3.2 ࡢ୍Ⅼᕪ⥺
࡛ᅖࡗࡓ㒊ศ࡟⾲♧ࡉࢀ࡚࠸ࡿࣄࣖࣜࣁࢵࢺIDࡀ 19122 ௨ୗࡢሙྜࡣHࡢ್ࢆ 1.25
࡟㸪ID19123 ௨ୖࡢሙྜ࡟ࡣHࡢ್ࢆ 1.31࡟タᐃࡍࡿࡇ࡜࡜㸪S㸪T࡛ࡣ࡞ࡃ࡛ࡁࡿࡔ
ࡅT㸪P㸪Zࡢ್ࢆㄪᩚࡍࡿ࡜࠸࠺ࡇ࡜࡛࠶ࡿ㸬⌮⏤࡜ࡋ࡚ࡣ㸪࣓࢝ࣛྲྀ௜఩⨨࡟㛵ࡋ㸪
࡝ࡢࢱࢡࢩ࣮࡟࠾࠸࡚ࡶᅗ 5.3.1 ࡟♧ࡍ఩⨨࡛ྲྀࡾ௜ࡅࡽࢀ࡚࠸ࡿ࠿ࡽ࡛࠶ࡿ㸬ᅗ
5.3.2 ࡢⅬ⥺࡛ᅖࡗࡓ㒊ศ࡟⾲♧ࡉࢀࡿ┦ᑐ㊥㞳ࡣ㸪⮬㌴ඛ➃୰ኸ࠿ࡽ⏬㠃ୖࡢࣉࣟࢵ
ࢺⅬࡲ࡛ࡢ㊥㞳ࢆ⾲ࡋ࡚࠸ࡿ㸬㊥㞳 ᐃࢶ࣮ࣝ࡟࠾ࡅࡿᗙᶆ㍈ࢆᅗ 5.3.3 ࡟♧ࡍ㸬
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Fig. 5.3.2  Screen of distance measurement tool
;
<
Fig. 5.3.3 Coordinates of distance measurement tool
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5.3.2 ศᯒᑐ㇟ሙ㠃ࡢᢳฟ
 ๓⠇࡛♧ࡋࡓᮏᏛᡤ᭷ࡢࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫ࡟࠾ࡅࡿ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ
56,208 ௳(2011.11.15 ⌧ᅾ)ࡢ୰࠿ࡽ㸪ศᯒᑐ㇟ሙ㠃ࡢᢳฟࢆ⾜࠺㸬ศᯒᑐ㇟ሙ㠃ࡢᢳ
ฟࡣ㸪ୗグࡢ᳨⣴᮲௳ձղճ࡛⾜ࡗࡓ㸬ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡢ᳨⣴⏬㠃ࢆᅗ
5.3.4 ࡟㸪ศᯒᑐ㇟ሙ㠃ࡢᢳฟ⤖ᯝࢆ⾲ 5.3.1 ࡟♧ࡍ㸬⾲ 5.3.1 ࡼࡾ㸪ศᯒᑐ㇟ሙ㠃ࡢ
ྜィࡣ 18 ௳࡛࠶ࡿ㸬
᳨࠙⣴᮲௳ձࠚ
࣭ࣄࣖࣜࣁࢵࢺࣞ࣋ࣝ㸸஦ᨾ
࣭ᑐ㇟㸸Ṍ⾜⪅
࣭ᑐ㇟㸸⮬㌿㌴
᳨࠙⣴᮲௳ղࠚ
࣭ࣄࣖࣜࣁࢵࢺࣞ࣋ࣝ㸸㧗
࣭ᑐ㇟㸸Ṍ⾜⪅ & ࣄࣖࣜࣁࢵࢺ㢮ᆺ㸸ฟྜ㢌
࣭ᑐ㇟㸸⮬㌿㌴ & ࣄࣖࣜࣁࢵࢺ㢮ᆺ㸸ฟྜ㢌
᳨࠙⣴᮲௳ճࠚ
࣭⮬㌴┤㐍࠿ࡘṌ⾜⪅࣭⮬㌿㌴ࡣ㣕ࡧฟࡋ᫬࡟⮬㌴࡟஺ᕪࡍࡿࡼ࠺┤㐍
࣭ぢ㏻ࡋࡢᝏ࠸↓ಙྕ஺ᕪⅬࡶࡋࡃࡣ㥔㌴㌴୧ࡢ㝜࠿ࡽࡢ㣕ࡧฟࡋ
࣭⮬㌴᪉ྥ࡟ᩳࡵᶓ᩿ࡋ࡚࠸࡞࠸
࣭ἲᐃ㏿ᗘ 30km/h ௨ୗࡢ㐨㊰
Table 5.3.1 Accident and incident data for quantitative analysis
Searching condition Objective Cases for searching Total number of cases
Pedestrian 0 15
Bicycle 4 44
Pedestrian 1 28
Bicycle 13 123
䐟㻌&㻌䐡
䐠㻌&㻌䐡
Fig. 5.3.4 Screen for searching
accident or incident data
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5.4 ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ㏿ᗘไᚚ⣔ࡢ⌮ㄽⓗ᳨ド
ᮏ⠇࡛ࡣ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡼࡾᢳฟࡋࡓᑐṌ⾜⪅࣭⮬㌿㌴ሙ㠃࡟࠾ࡅࡿ
18 ௳ࡢࣄࣖࣜࣁࢵࢺሙ㠃࡟࡚㸪㢧ᅾ໬ࡉࢀࡓ⛣ື≀య࡟ᑐࡍࡿ⾪✺ᅇ㑊ࢩࢫࢸ࣒࡜㸪
₯ᅾࣜࢫࢡ࣏ࢸࣥࢩࣕࣝ᥎ᐃࢆ㐺⏝ࡋࡓ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࢆ⏝࠸࡚ࢩ࣑࣮ࣗࣞࢩࣙ
ࣥࢆ⾜ࡗࡓ⤖ᯝ࡟ࡘ࠸࡚㏙࡭ࡿ㸬
5.4.1 ࢩ࣑࣮ࣗࣞࢩࣙࣥ᮲௳
ࢩ࣑࣮ࣗࣞࢩࣙࣥሙ㠃ࡢᴫせࢆᅗ 5.4.1 ࡟♧ࡍ㸬ᅗ 5.4.1 ࡟♧ࡍࡼ࠺࡟㸪⮬㌴ࡣ㏿ᗘ
9F0࡛┤㐍ࡋ㸪㥔㌴㌴୧ࡢ⬥ࢆ㏻㐣ࡍࡿሙ㠃࡜ࡋࡓ㸬ࡇࡢ࡜ࡁ㸪Ṍ⾜⪅ࡣ㸪⮬㌴࡜ࡢ[
㍈᪉ྥ㊥㞳ࡀ[SHG0 ࡟㐩ࡋࡓ㝿࡟㸪Ṍ⾜⪅ࡢฟ⌧఩⨨㸦;SHG0㸪<SHG0㸧ࡼࡾ㣕ࡧฟࡍࡼ࠺
࡟タᐃࡋ㸪⮬㌴ࡢึᮇ㏿ᗘ9F0㸪㥔㌴㌴୧࡜ࡢഃ᪉㛫㝸<F0㸪Ṍ⾜⪅ࡢฟ⌧఩⨨㸦;SHG0㸪
<SHG0㸧㸪㣕ࡧฟࡋࢱ࢖࣑ࣥࢢ[SHG0ࡣࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡢࣄࣖࣜࣁࢵࢺሙ㠃ࡼ
ࡾᢳฟࡋࡓ㸬෌⌧ࡍࡿࣄࣖࣜࣁࢵࢺሙ㠃ࡢᴫせ⾲ 5.4.1 ࡟♧ࡋ㸪ไᚚࣃ࣓࣮ࣛࢱࢆ⾲
5.4.2 ࡟♧ࡍ㸬ࡇࡢ࡜ࡁ㸪᭱ ኱ῶ㏿ᗘDPD[ࡣࢱ࢖ࣖ㊰㠃㛫ࡢᦶ᧿ຊࡢ㛵ಀࡼࡾ 8.33m/s2࡟
タᐃࡋ㸪᭱኱ຍຍ㏿ᗘ MPD[ࡣᅜᅵ஺㏻┬ࡢᢏ⾡ᣦ㔪ࡼࡾ 12m/s3࡟タᐃࡋࡓ (14)㸬࡞࠾㸪
Ṍ⾜⪅ฟ⌧ᚋࡣ㸪3 ❶࡛ᥦ᱌ࡋࡓ⾪✺ᅇ㑊ࡢࡓࡵࡢࣜࢫࢡ㸦㢧ᅾࣜࢫࢡ㸧ホ౯ࢆ⾜࠸㸪
₯ᅾࣜࢫࢡホ౯⤖ᯝ࡜ẚ㍑ࡋ㸪ࡼࡾ኱ࡁ࡞せồῶ㏿ᗘࢆ┠ᶆῶ㏿ᗘ࡜ࡋࡓ㸬ࡲࡓ㸪₯
ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ༴㝤ண ⾜ືࡢ᭷ຠᛶࢆ᳨ドࡍࡿࡓࡵ㸪㢧ᅾࣜࢫࢡホ౯࡟₯ᅾ
ࣜࢫࢡホ౯ᶵ⬟ࢆᣑᙇࡋࡓࢩࢫࢸ࣒࡜㸪㢧ᅾࣜࢫࢡホ౯ࡢࡳࡢࢩࢫࢸ࣒࡛ࢩ࣑࣮ࣗࣞ
ࢩࣙࣥࢆ⾜ࡗࡓ㸬
;HGJH
<
;
\
[
;F0
<F0
<HGJH 2
;SHG0
<SHG0
Fig. 5.4.1 Pictorial diagram of simulation condition
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Table 5.4.1 Accident and incident data list
No Time Condition Objective Type of impact Data ID
1 18:50 Incident Bicycle CR/CW 6302
2 2:29 Incident Bicycle CR/CW 21510
3 9:58 Incident Bicycle CR/CW 26851
4 22:11 Accident Bicycle CR/CW 31422
5 16:43 Incident Bicycle CR/CW/PC 32894
6 20:48 Incident Bicycle PC 33461
7 1:02 Incident Bicycle CR/PC 67366
8 12:37 Accident Bicycle OC 74958
9 13:00 Accident Bicycle CR/CW/OC 75989
10 13:56 Incident Pedestrian CR/PC 83039
11 16:46 Incident Bicycle CR/PC 84162
12 11:43 Incident Bicycle CR/PC 84451
13 15:26 Incident Bicycle CR 97003
14 23:00 Incident Bicycle CR/CW 112969
15 6:24 Incident Bicycle CR/CW 113007
16 22:02 Accident Bicycle CR/CW 124259
17 21:40 Incident Bicycle CR/CW 150456
18 12:03 Incident Bicycle OC 155051
CR: Cross Road CW: Cross Walk PC: Parking Car OC: Oncoming Car
Table 5.4.2 Control parameters setting for simulation
Symbol Value Unit
7 S 4.75 s
; H 1.0 m
9 SHG 2.75 m/s
D [BF 0.7 m/s2
D PD[ -1.7 m/s2
_[
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5.4.2 ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ
ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫ࡟ᇶ࡙࠸ࡓࣄࣖࣜࣁࢵࢺሙ㠃࡟࡚㸪₯ᅾࣜࢫࢡ࣏ࢸࣥࢩ
ࣕࣝ᥎ᐃࢆ㐺⏝ࡋࡓࢩࢫࢸ࣒࡜㸪Ṍ⾜⪅ࡢ᳨ฟ⤖ᯝ࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢࡳ࡜
᳨࡛ドࡋࡓ⤖ᯝࢆᅗ 5.4.2 ࡟♧ࡍ㸬ᅗ 5.4.3 ࡟Ṍ⾜⪅ฟ⌧᫬ࡢ㌴୧㏿ᗘࢆࡲ࡜ࡵࡓ⤖ᯝ
ࢆ♧ࡍ㸬
ᅗ 5.4.2 ࡼࡾ㸪㟷ࡢ◚⥺࡛♧ࡍᚑ᮶ࡢ㢧ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃࢩࢫࢸ࣒ࡢࡳሙྜ࡛
ࡣ㸪඲ 18 ௳ࡢࢩࢼࣜ࢜ࡢෆ㸪㸦q㸧௨እࡢ 17 ௳ࡢࢩࢼ࡛ࣜ࢜⾪✺ࢆᅇ㑊࡛ࡁ࡚࠸ࡿࡶ
ࡢࡢ㸪Ᏻ඲☜ಖవ⿱㊥㞳'PDUJLQࢆಖࡘࡇ࡜ࡀ࡛ࡁ࡚࠸࡞࠸ࢩࢼࣜ࢜ࡀ 3 ௳Ꮡᅾࡋࡓ㸬
ࡲࡓ㸪᭱኱ῶ㏿ᗘ࡟ὀ┠ࡍࡿ࡜ 12 ௳ࡢࢩࢼ࡛ࣜ࢜ࢻࣛ࢖ࣈࣞࢥ࣮ࢲࡢࢹ࣮ࢱグ㘓㜈
್࡛࠶ࡿ 0.45Gࢆୖᅇࡿῶ㏿ᗘࢆグ㘓ࡋࡓ㸬୍᪉㸪㉥ࡢᐇ⥺࡛♧ࡍ₯ᅾࣜࢫࢡホ౯࡟
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Fig. 5.4.2 Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
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Fig. 5.4.2(Cont’d) Comparison of automatic braking control system 
between the case of without hazard -anticipation
➨ 5 ❶ ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽⓗゎᯒ
152
ᅗ 5.4.3 ࡟Ṍ⾜⪅ฟ⌧᫬ࡢ㌴୧㏿ᗘࢆ♧ࡍ㸬࡞࠾㸪ᅗ 5.4.3 ࡟♧ࡍ⥺ศࡣᘧ㸦4.4.1㸧
ࡼࡾ⟬ฟࡋࡓ⥺ศ࡛࠶ࡿ㸬ࣃ࣓࣮ࣛࢱࡣࡑࢀࡒࢀ㸪᪤Ꮡࡢ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ᝿ᐃࡉ
ࢀࡿไື㝈⏺㏿ᗘ㸦᭱኱ῶ㏿ᗘ 0.85G㸪᭱኱ຍຍ㏿ᗘ 12m/s3㸪ࡴࡔ᫬㛫 0.1s㸧㸪ࢻࣛ࢖
ࣂࡀ㐠㌿᫬ࣄࣖࣜࣁࢵࢺሙ㠃࡜࡞ࡿቃ⏺㏿ᗘ㸦᭱኱ῶ㏿ᗘ 0.45G㸪᭱ ኱ຍຍ㏿ᗘ 12m/s3㸪
ࡴࡔ᫬㛫 0.5s㸧ࢆ♧ࡍ㸬࡞࠾㸪ࣄࣖࣜࣁࢵࢺሙ㠃ࡢቃ⏺㏿ᗘࡢ⟬ฟ࡟౑⏝ࡋࡓࡴࡔ᫬
㛫ࡣඛ⾜◊✲ࡼࡾỴᐃࡋࡓ (49)㸬
ᅗ 5.4.3 ࡼࡾ㸪㟷ࡢ୕ゅᙧ࡜୸࡛♧ࡍ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱࡢ஦౛࡛ࡣ㸪ࣄࣖࣜࣁ
ࢵࢺሙ㠃ࡢቃ⏺㏿ᗘࡼࡾ㧗࠸್࠿ࡽ㸪᪤Ꮡࡢ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢไື㝈⏺㏿ᗘࡢ㛫ࡢ
㡿ᇦ࡟ศᕸࡋ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬୍᪉㸪㉥ࡢ୕ゅᙧ࡜୸࡛♧ࡍᮏㄽᩥ࡛ᥦ᱌ࡍ
ࡿ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒࡛ࡣ㸪඲ 18 ሙ㠃࡛ࣄࣖࣜࣁࢵࢺሙ㠃ࡢ
ቃ⏺㏿ᗘࡼࡾప࠸್࡜࡞ࡗ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡿ㸬௨ୖࡢ⤖ᯝ࠿ࡽ㸪ᐇ㝿ࡢࢻࣛ࢖
ࣂࡀ஦ᨾࡶࡋࡃࡣࣄࣖࣜࣁࢵࢺ࡜࡞ࡗࡓሙ㠃࡟࠾࠸࡚㸪ᮏㄽᩥ࡛ᥦ᱌ࡍࡿࢩࢫࢸ࣒ࡣ㸪
ᐇ㝿࡟Ṍ⾜⪅ࡀฟ⌧ࡋࡓሙྜ࡛ࡶ㸪ࣄࣖࣜࣁࢵࢺ࡟ࡶ㝗ࡽ࡞࠸⛬ᗘࡢῶ㏿ᗘ࡛⾪✺ࢆ
ᅇ㑊ྍ⬟࡞㏿ᗘ࡟ไᚚྍ⬟࡛࠶ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓ㸬
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Fig. 5.4.3 Effect assessment of hazard-anticipatory driving model
➨ 5 ❶ ₯ᅾࣜࢫࢡホ౯࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ⌮ㄽⓗゎᯒ
153
5.5 ࡲ࡜ࡵ
ᮏ❶࡛ࡣ㸪࢜ࢡ࣮ࣝࢪࣙࣥ࡟ࡼࡾṌ⾜⪅ࡀ┤᥋᳨▱࡛ࡁ࡞࠸ሙ㠃㸪࠸ࢃࡺࡿ₯ᅾⓗ
ࣜࢫࢡࡀ࠶ࡿሙ㠃࡟ᑐࡋ㸪ࡑࡢ⾪✺ࣜࢫࢡࢆᅇ㑊ࡍࡿࡓࡵࡢ⛣ື≀యࡢ⾜ືண ࠾ࡼ
ࡧ࣏ࢸࣥࢩࣕࣝࣇ࢕࣮ࣝࢻ࡟ࡼࡿ㐠㌿▱⬟ࣔࢹࣝࢆᥦ᱌ࡋࡓ㸬ḟ࡟㸪ࣄࣖࣜࣁࢵࢺࢹ
࣮ࢱ࣮࣋ࢫ࡟ᇶ࡙ࡃᑐṌ⾜⪅ሙ㠃࡟࠾ࡅࡿࣄࣖࣜࣁࢵࢺሙ㠃ࢆ෌⌧ࡋࡓࢩࢼ࡛ࣜ࢜
ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜࠸㸪⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢண㜵Ᏻ඲ᛶ⬟ホ౯࡟ࡘ࠸᳨࡚ドࢆ⾜ࡗ
ࡓ㸬ࡑࡢ⤖ᯝ㸪࢜ࢡ࣮ࣝࢪࣙࣥࡼࡾṌ⾜⪅ࡢฟ⌧ࢆ᝿ᐃࡋࡓ㸪₯ᅾⓗ࡞ࣜࢫࢡࢆ࣏ࢸ
ࣥࢩࣕࣝࣇ࢕࣮ࣝࢻ࡟ࡼࡾ⌮ㄽⓗ࡟グ㏙ࡍࡿࡇ࡜࡛㸪᪩ᮇࡢῶ㏿⾜ືࢆ⾜࠺ࡇ࡜ࡀ☜
ㄆ࡛ࡁ㸪ࡇࢀ࡟ࡼࡾ㸪Ṍ⾜⪅ࢆ᳨ฟᚋࡢไື࡛ࡣᛴไືࡀᚲせ࡞㉮⾜᮲௳࡟࡚㸪ᛴῶ
㏿ࢆᚲせ࡜ࡍࡿࡇ࡜࡞ࡃ㸪Ṍ⾜⪅࡜ࡢ⾪✺ࢆᅇ㑊ࡍࡿࡇ࡜ࢆ☜ㄆࡋࡓ㸬
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ࡑࡋ࡚㸪⮬ᚊᆺ༴㝤ᅇ㑊ࢩࢫࢸ࣒ࡢ㐠㌿▱⬟ࣔࢹࣝ࡟㛵ࡍࡿ◊✲ࡢ୍⎔࡜ࡋ࡚㸪ᑐṌ
⾜⪅ሙ㠃࡟࠾ࡅࡿ⾪✺ࣜࢫࢡࡢᐃ㔞໬࡜ࡑࢀ࡟ᇶ࡙ࡃ⾪✺ᅇ㑊ᶵ⬟࡟ὀ┠ࡋ㸪࣏ࢸࣥ
ࢩࣕࣝࣇ࢕࣮ࣝࢻࡢ⌮ㄽ࡟ᇶ࡙ࡃࣜࢫࢡホ౯ᡭἲ࡜ࡑࢀ࡟ᇶ࡙ࡃ⮬ᚊᆺ⾪✺ᅇ㑊ࢩ
ࢫࢸ࣒ࢆᥦ᱌ࡋࡓ㸬  
ලయⓗ࡟ࡣ㸪㉸ᑠᆺ㟁Ẽ⮬ື㌴ࢆ࣮࣋ࢫ࡟ྛ✀ࢭࣥࢧ࠾ࡼࡧ࢔ࢡࢳ࢚࣮ࣗࢱࢆᦚ㍕
ࡋࡓᐇ㦂㌴୧ࢆ⏝࠸ࡓ࿘ᅖ⎔ቃࡢṌ⾜⪅᳨ฟࢩࢫࢸ࣒ࢆᵓ⠏ࡋࡓ㸬ࡑࡋ࡚㸪᳨ฟࡉࢀ
ࡓṌ⾜⪅࡜ࡢ⾪✺༴㝤ᗘ⟬ฟ࠿ࡽ⾪✺ࡢࣜࢫࢡᅇ㑊ࡢࡓࡵࡢ㏿ᗘィ⏬࢔ࣝࢦࣜࢬ࣒
ࢆタィࡋ㸪㉸ᑠᆺ㟁Ẽ⮬ື㌴ࡢ࢖ࣥ࣍࢖࣮࣮ࣝࣔࢱࡢไ㥑ືຊไᚚ⣔ࢆᵓ⠏ࡋࡓ㸬ࡇ
ࢀࡽࢩࢫࢸ࣒࠿ࡽ࡞ࡿ⮬ᚊᆺ⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢ᭷ຠᛶࢆ㸪஺ᕪⅬྑᢡሙ㠃࡟ὀ┠ࡋ
࡚㸪ࢥࣥࣆ࣮ࣗࢱࢩ࣑࣮ࣗࣞࢩࣙࣥ࡜ᐇ㦂㌴ࢆ⏝࠸ࡓ⮬ᚊ㉮⾜ヨ㦂ࡼࡾ᳨ドࡋࡓ㸬 
ࡉࡽ࡟㸪⮬ື㌴ᩍ⩦ᡤࡢ㐠㌿ᣦᑟဨࡢᕷ⾤ᆅ࡛ࡢ㉮⾜ࢹ࣮ࢱศᯒࡼࡾ㸪ぢ㏻ࡋࡢᝏ
࠸஺ᕪⅬ࡛ࡢ༴㝤ண ⾜ືࢆศᯒࡋࡓ㸬ࡑࡋ࡚㸪࣏ࢸࣥࢩࣕࣝࣇ࢕࣮ࣝࢻࡢ⌮ㄽ࡟₯
ᅾⓗ࡞ࣜࢫࢡࢆ᥎ᐃࡍࡿ༴㝤ண ࣔࢹࣝࢆᣑᙇࡋ㸪ࣄࣖࣜࣁࢵࢺࢹ࣮ࢱ࣮࣋ࢫࡼࡾᢳ
ฟࡉࢀࡓ㸪Ṍ⾜⪅㣕ࡧฟࡋሙ㠃ࢆᶍᨃࡋࡓࢥࣥࣆ࣮ࣗࢱࢩ࣑࣮ࣗࣞࢩࣙࣥࡼࡾ᭷ຠᛶ
ࡢ᳨ドࢆ⾜ࡗࡓ㸬௨ୗ࡟ᮏㄽᩥ࡛ᚓࡽࢀࡓ▱ぢࢆ㏙࡭ࡿ㸬 
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࿘㎶࡟ᏑᅾࡍࡿṌ⾜⪅࡟ᑐࡋ࡚㸪ᦚ㍕ࡋࡓ /,'$5 ࡢ㊥㞳᝟ሗࢆ⏝࠸ࡓ㸪஦ᨾࣜࢫࢡ
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ࡢࣜ࢔ࣝࢱ࢖࣒ホ౯࡛࠶ࡿࡇ࡜ࢆ♧ࡋ㸪ࡑࢀ࡟ᇶ࡙ࡃ㌴୧㏿ᗘไᚚ⣔࡟ࡼࡾ㸪⮬ᚊࡋ
ࡓ⾪✺ᅇ㑊㉮⾜ࡀྍ⬟࡛࠶ࡿࡇ࡜ࢆ♧ࡋࡓ㸬 
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⸨ኴஂ☻ᵝ㸪ࢺࣚࢱ⮬ື㌴ ஭ୖ⚽㞝ᵝ㸪Ỉ㉺㞞ྖᵝ㸪⨾ᑿᫀᏹᵝ㸪ᆏ஭⏣ៅ࿃ᵝ㸪㇏⏣୰
ኸ◊✲ᡤ ኱᱓ᨻᖾᵝ㸪⏣୰㞝୍ᵝ㸪ΎỈྖᵝ࡟ࡣᡴࡕྜࢃࡏࡸࢩࢫࢸ࣒ࡢヨ஌఍ࡢᶵ఍࡟㸪
㈗㔜࡞ࡈពぢࡸࡈຓゝࢆ࠸ࡓࡔࡅࡓࡇ࡜ࢆ㸪ᚰ࠿ࡽឤㅰࡋ࡚࠾ࡾࡲࡍ㸬ࢺࣚࢱ⮬ື㌴ ⨾ᑿ
ᵝ㸪ᆏ஭⏣ᵝ࡟ࡣ㸪⪃᱌ࡋࡓࢩࢫࢸ࣒ࡢᐇ⿦࡟࠶ࡓࡾ㸪ᕷ㈍㌴ࡢไᚚᢏ⾡࠿ࡽ㸪Ᏻ඲⟶⌮࡟
ᑐࡍࡿ⪃࠼᪉➼㠀ᖖ࡟ከࡃࡢࡈຓゝࢆ࠸ࡓࡔࡁ㸪⚾࡟࡜ࡗ࡚኱ኚ㈗㔜࡞⤒㦂࡜࡞ࡾࡲࡋࡓ㸬
῝ࡃឤㅰ⏦ࡋୖࡆࡲࡍ㸬ᮾி኱Ꮫ ఀ⸨ኴஂ☻ᵝ࡟ࡣ㸪ࢩࢫࢸ࣒ࡢタィࡢẁ㝵࠿ࡽ㸪ぶ㌟࡟
࠾ヰࡋࡉࡏ࡚࠸ࡓࡔࡁ࠶ࡾࡀ࡜࠺ࡈࡊ࠸ࡲࡋࡓ㸬ࡲࡓ㸪ࣉࣟࢪ࢙ࢡࢺࡢඹ㏻ࣉࣛࢵࢺࣇ࢛࣮
࣒࡟ࡘ࠸࡚ࡶ᠓ษ୎ᑀ࡞ㄝ᫂ࡸᑐᛂࢆࡋ࡚࠸ࡓࡔࡁ㸪኱ኚ࠾ୡヰ࡟࡞ࡾࡲࡋࡓ㸬
ᮏ◊✲ࢆ㐙⾜ࡍࡿ࡟࠶ࡓࡾඹ࡟◊✲⏕άࢆ㐣ࡈࡋࡓỌ஭◊✲ᐊ㸪࣏ࣥࢧࢺ࣮ࣥ◊✲ᐊࡢຓ
ᩍࡢඛ⏕᪉ࡸඛ㍮㸪ྠᮇ㸪ᚋ㍮ࡢ᪉ࠎ࡟ࡣ኱ኚ࠾ୡヰ࡟࡞ࡾࡲࡋࡓ㸬⮬ື᧯⯦ࢩࢫࢸ࣒ࡢタ
ィ࡛ࡣ㸪Ọ஭◊✲ᐊ ☾㇂༑ⶶࡉࢇ࡟ࡣࢧ࣮࣎࢔ࣥࣉࡢタᐃ࠿ࡽไᚚࣉࣟࢢ࣒ࣛࡢෆᐜ࡟࠸
ࡓࡿࡲ࡛୎ᑀ࡟ࡈᣦᑟࡋ࡚࠸ࡓࡔࡁ㸪࠶ࡾࡀ࡜࠺ࡈࡊ࠸ࡲࡋࡓ㸬Ṍ⾜⪅᳨▱࢔ࣝࢦࣜࢬ࣒ࡢ
タィ࡛ࡣ㸪࣏ࣥࢧࢺ࣮ࣥ◊✲ᐊ ྜྷ⃝Ꮥ⣖ࡉࢇ࡟ᛁࡋ࠸࡞࠿᫬㛫ࢆ๭࠸࡚࠸ࡓࡔࡁᮏᙜ࡟ឤ
ㅰ㎡
ㅰࡋ࡚࠾ࡾࡲࡍ㸬ྠ ◊✲ᐊ ᖹᑿᇶ⿱ྩ࡟ࡣࢩࢫࢸ࣒ࡢᐇ⿦ヨ㦂࡟ࡘ࠸࡚࠾ୡヰ࡞ࡾࡲࡋࡓ㸬
Ọ஭◊✲ᐊ す㒓ៅኴᮁࡉࢇ࡟ࡣ㸪༤ኈᚋᮇㄢ⛬ࡢྠᮇ࡜ࡋ࡚㸪᪥ࠎࡢ◊✲⏕ά࠿ࡽ㸪࣮ࣔ
ࢱ࣮ࢩ࣮ࣙ➼ࡢ࢖࣋ࣥࢺᑐᛂ➼㸪ࡇࡇ࡛ࡣ᭩ࡁࡁࢀ࡞࠸⛬ࡢሙ㠃࡛࠾ୡヰ࡟࡞ࡾࡲࡋࡓ㸬Ọ
஭࣭࣏ࣥࢧࢺ࣮ࣥ◊✲ᐊࡢ⛎᭩࡛࠶ࡿᮏ㛫ᐜᏊᵝ㸪㧗ᶫᬛᜨᏊᵝ࡟ࡣ㸪ᅜෆእࡢᏛ఍ཧຍࡢ
㝿ࡢ᪑㈝➼ࡢ᭩㢮సᡂ㸪≀ရ㉎ධ࡟⮳ࡿࡲ࡛㸪ᵝࠎ࡞ሙ㠃࡛ࢧ࣏࣮ࢺࡋ࡚࠸ࡓࡔࡁឤㅰࡋ࡚
࠾ࡾࡲࡍ㸬
 ᮏ◊✲ᐊ࡛㐣ࡈࡋࡓ 5 ᖺ㛫㸪࠾ୡヰ࡟࡞ࡗࡓỌ஭࣭࣏ࣥࢧࢺ࣮ࣥ◊✲ᐊ OB ࡢㅖඛ㍮᪉㸪
⌧Ọ஭࣭࣏ࣥࢧࢺ࣮ࣥ◊✲ᐊࡢⓙᵝ࡟ࡣ኱ኚ࠾ୡヰ࡟࡞ࡾࡲࡋࡓ㸬ఱࡼࡾ㸪⚾ࡢ◊✲άື࡬
ࡢពḧ㸪༤ኈᚋᮇㄢ⛬࡬ࡢ㐍Ꮫ࡟ᑐࡍࡿ⪃࠼ࢆ⌮ゎࡋ㸪ࡇࡢࡼ࠺࡞ᶵ఍ࢆ୚࠼࡚ࡃࡔࡉࡗࡓ
ᐙ᪘ࡢⓙࡉࢇ࡟ᚰ࠿ࡽ῝ࡃឤㅰ⏦ࡋୖࡆࡲࡍ㸬
ᖹᡂ 26ᖺ 3᭶ 25᪥
ᯇᐿ Ⰻ♸
◊✲ᴗ⦼

◊✲ᴗ⦼ 



㸦㸯㸧Ꮫ⾡㞧ㄅ➼㸦⣖せ࣭ㄽᩥ㞟➼ࡶྵࡴ㸧࡟Ⓨ⾲ࡋࡓㄽᩥࠊⴭ᭩
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡỌ஭ṇኵ͆஺ᕪⅬྑᢡ᫬ࡢṌ
⾜⪅⾪✺ᅇ㑊ࡢࡓࡵࡢ㉸ᑠᆺ㟁Ẽ⮬ື㌴ࡢไ㥑ືࢺࣝࢡไᚚ࡟㛵ࡍࡿ◊✲ ͇᪥ᮏᶵ
ᲔᏛ఍ㄽᩥ㞟㹁⦅㸪9RO1RSS
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡỌ஭ṇኵ࣏͆ࢸࣥࢩࣕࣝࣇ࢕
࣮ࣝࢻ࡟ᇶ࡙ࡃ஺ᕪⅬྑᢡ᫬ࡢṌ⾜⪅⾪✺ᅇ㑊࡟㛵ࡍࡿ◊✲ ͇⮬ື㌴ᢏ⾡఍ㄽᩥ㞟㸪
9RO1RSS
>@  5\RVXNH0DWVXPL3RQJVDWKRUQ5DNVLQFKDURHQVDNDQG0DVDR1DJDL³$XWRQRPRXV%UDNLQJ
&RQWURO 6\VWHP IRU 3HGHVWULDQ &ROOLVLRQ $YRLGDQFH E\ 8VLQJ 3RWHQWLDO )LHOG´ WK ,)$&
6\PSRVLXP RQ $GYDQFHV LQ $XWRPRWLYH &RQWURO 9RO 3DUW  SS 7RN\R -DSDQ
6HSWHPEHU
>@  5\RVXNH 0DWVXPL 3RQJVDWKRUQ 5DNVLQFKDURHQVDN DQG 0DVDR 1DJDL ³'HYHORSPHQW RI
$XWRQRPRXV,QWHOOLJHQW'ULYLQJ6\VWHPWR(QKDQFH6DIHDQG6HFXUHG7UDIILF6RFLHW\IRU(OGHUO\
'ULYHUV´-RXUQDORI5RERWLFVDQG0HFKDWURQLFV9RO1R'HFHPEHU㸦ᥖ㍕Ỵᐃ㸧
㸦㸰㸧ᅜ㝿఍㆟࡟࠾ࡅࡿⓎ⾲
>@  5\RVXNH0DWVXPL3RQJVDWKRUQ5DNVLQFKDURHQVDNDQG0DVDR1DJDL³3HGHVWULDQ&ROOLVLRQ
$YRLGDQFH E\ $XWRPDWLF %UDNLQJ LQ ,QWHUVHFWLRQ %DVHG RQ 3RWHQWLDO )LHOGV´ )LUVW
,QWHUQDWLRQDO 6\PSRVLXP RQ)XWXUH $FWLYH 6DIHW\ 7HFKQRORJ\ WRZDUG ]HURWUDIILFDFFLGHQW
7RN\R-DSDQ6HSWHPEHU
◊✲ᴗ⦼
>@ 5\RVXNH 0DWVXPL 3RQJVDWKRUQ 5DNVLQFKDURHQVDN 0DVDR 1DJDL ³+D]DUG$QWLFLSDWRU\
3HGHVWULDQ &ROOLVLRQ $YRLGDQFH 6\VWHP E\ $XWRQRPRXV %UDNLQJ´ 7KH WK ,QWHUQDWLRQDO
6\PSRVLXPRQ$GYDQFHG9HKLFOH&RQWURO6HRXO.RUHD6HSWHPEHU
㸦㸲㸧ᅜෆᏛ఍࣭ࢩ࣏ࣥࢪ࣒࢘➼࡟࠾ࡅࡿⓎ⾲
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥ ࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ³㉸ᑠᆺ㟁Ẽ⮬ື㌴ࢆ⏝࠸ࡓྑᢡ
᫬ࡢ⮬ື㐠㌿ࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲´᪥ᮏᶵᲔᏛ఍ࣟ࣎ࢸ࢕ࢡࢫ࣭࣓࢝ࢺࣟࢽࢡࢫ
ㅮ₇఍ 3$᪫ᕝ໭ᾏ㐨ᖺ ᭶㸬
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥ ࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ³ྑᢡ᫬ࡢ⎔ቃ༴㝤ᗘࢆ⪃៖ࡋࡓ
⮬ᚊ㉮⾜㌴୧ࡢ᧯⯦࣭ ㏿ᗘไᚚ࡟㛵ࡍࡿ◊✲´➨ ᅇ᪥ᮏࣟ࣎ࢵࢺᏛ఍Ꮫ⾡ㅮ₇఍
)ྡྂᒇឡ▱ᖺ ᭶㸬
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥ ࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ³ྑᢡ᫬࡟࠾ࡅࡿṌ⾜⪅⾪✺ᅇ㑊
ࡢࡓࡵࡢ⮬ື㐠㌿ࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲´➨  ᅇ⮬ືไᚚ㐃ྜㅮ₇఍ 1R㧗
▱㧗▱ᖺ ᭶㸬
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡỌ஭ṇኵ³࣏ࢸࣥࢩࣕࣝࣇ࢕࣮
ࣝࢻ࡟ᇶ࡙ࡃ஺ᕪⅬྑᢡ᫬ࡢṌ⾜⪅⾪✺ᅇ㑊࡟㛵ࡍࡿ◊✲´⮬ື㌴ᢏ⾡఍  ᖺ
᫓Ꮨ኱఍1RSSᶓ὾⚄ዉᕝᖺ ᭶㸬
>@ ᯇᐿⰋ♸࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡỌ஭ṇኵ͆࢜ࢡ࣮ࣝࢪࣙࣥࢆ
⪃៖ࡋࡓᑐṌ⾜⪅⾪✺ᅇ㑊ࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲ ͇⮬ື㌴ᢏ⾡఍ ᖺ⛅Ꮨ኱఍
1RSSᮐᖠ໭ᾏ㐨ᖺ ᭶㸬
>@ ᯇᐿⰋ♸㸪࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ㸪Ọ஭ṇኵ㸪͆ ࣜࢫࢡ࣏ࢸࣥࢩࣕ
ࣝࣇ࢕࣮ࣝࢻ࡟ᇶ࡙ࡃṌ⾜⪅⾪✺ᅇ㑊ࢩࢫࢸ࣒ࡢண㜵Ᏻ඲ᛶ⬟ホ౯ 㸪͇⮬ື㌴ᢏ⾡఍
Ꮫ⾡ㅮ₇఍ ᖺ᫓Ꮨ኱఍1RSS⚄ዉᕝ㸪ᶓ὾ᖺ ᭶
>@ ᯇᐿⰋ♸㸪࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ㸪Ọ஭ṇኵ㸪͆ ࣜࢫࢡ࣏ࢸࣥࢩࣕ
ࣝࣇ࢕࣮ࣝࢻ࡟ᇶ࡙ࡃ༴㝤ண ᆺ⾪✺⮬ືᅇ㑊ࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲ 㸪͇'\QDPLFV
DQG'HVLJQ&RQIHUHQFH9RO⚄ዉᕝ㸪ᶓ὾ᖺ ᭶
◊✲ᴗ⦼
>@ᯇᐿⰋ♸㸪࣏ࣥࢧࢺ࣮࣭ࣥࣛࢡࢩࣥࢳ࣮ࣕࣛࣥࢧࢡ㸪Ọ஭ṇኵ㸪͆ ₯ᅾࣜࢫࢡ࣏ࢸࣥࢩ
ࣕࣝ᥎ᐃ࡟ᇶ࡙ࡃ⮬ᚊ㉮⾜㌴୧ࡢ㐠㌿▱⬟ࣔࢹࣝ࡟㛵ࡍࡿ◊✲ 㸪͇029,& %
⚟ᒸ㸪⚟ᒸᖺ ᭶
㸦㸴㸧ཷ㈹Ṕ㸸
>@ᯇᐿⰋ♸³ඃ⚽Ⓨ⾲㈹´➨ ᅇ⮬ືไᚚ㐃ྜㅮ₇఍ᖺ ᭶
